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COMPOUNDS 

The present invention relates to pyrazolo[3 ,4-b]pyridiTie compounds, processes far their 
preparation, intermediates usable in these processes, and pharmaceutical compositions 
5 containing the compounds. The invention also relates to the use of the 

pyrazolo[3,4-b]pyridine compounds in therapy, for example as inhibitors of 
phosphodiesterase type IV (FDE4) and/or for the treatment and/or prophylaxis of 
inflammatory and/or allergic diseases such a$ chronic obstructive pulmonary disease 
(COED); asthma, rheumatoid arthritis or allergic rhinitis. 

10 

Background to the Invention 

US 3,979^99, US 3,840.546, and US 3,966,746 (EJLSquibb & Sons) disclose 4-amino 
derivatives of pyrazoloI3,4-bIpyridine-5-carboxamic^ wherein the 4-amino group 
15 NR3R4 can be an acyclic amino group wherein R3 and R4 may each he hydrogen, lo wer 
alkyl (e.g. butyl), phenyl* etc.; NR3R4 can alternatively be a 3-6-membered heterocyclic 
group such a$ pyrrolidino, piperidino and piperazino. The compounds are disclosed as » 
central nervous system depressants useful as ataractic, analgesic and hypotensive agents. 

20 US 3,925,388, US 3,856,799, US 3,833,594 and US 3,755,340 (BJLSquibb & Sons) 
disclose 4-amino derivatives of pyrazolo[3,4-b]pyridine-5-carboxylic acids and esters. 
The 4-amino group NR3R4 can be an acyclic amino group therein R3 and R4 may each 
be hydrogen, lower alkyl (e.g. butyl), phenyl* em,; NR3R4 can alternatively be a 5-6- 

membered heterocyclic group in which an additional nitrogen j$ present such as 
25 pyrrolidino, piperidino, pyrteolyl, pyrimidinyl, pyridazinyl or piperazinyl. The 

compounds are mentioned as being central nervous system depressants useful as ataractic 
agents or tranquilisen$, as having antiinflammatory and analgesic properties. The 
compounds are mentioned as increasing the intracellular concentration of adenosine- 3 ',5- 
cyclic monophosphate and for alleviating the symptom$ of asthma. 

30 

H. Hoehn et aI M /. HeterocycL Chem., 1972, 9(2), 235-253 discloses a series of Lff- 
pyrazolo [3 ,4-b]pyridme-5-carboxylic acid derivatives with 4-hydroxy, 4-chloro, 
4-aUcoxy, 4-hydrazino, and 4-amino subBtituents, 

35 CA 1003419, CH 553 799 and TDenzel, ArcAiv der Phannazie. 1974, 307(3), 177-1 86 
disclose 4,5-djsubsrituted lff-pyrazolot3 § 4-b]pyridines un$ubstituted at the 1-positton. 

Japanese laid-open patent application JP-2002-20386-A (Ono Yakuhin Kogyo KK) 
published on 23 January 2002 discloses pyrazolopyridine compound$ of the following 
40 formula: 
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wherein R l denotes 1) a group -OR 5 , 2) a group -SR 7 , 3) a C2-8 alkynyl group,, 4) a nitxo 
group, 5) a cyano group* 6) a Cl-8 alkyl group substituted by a hydroxy group or a Cl-8 
alkoxy group, 7) a phenyl group, 8) a group -C(0)R*, 9) a group -SOiNR^R 10 * 10) a 
5 group -2SrR 11 S0 2 R 12 , 11) a group -NR 13 C(0)R w or 12) a group -CH=KR 15 . R 6 and R 7 
denote i) a hydrogen atom, ii) a alkyl group, iii) a Ci-8 alkyl group substituted by a 
Cl-8 alkoxy group, iv) a trihalomethyl group, v) a C3-7 cycloalkyl group, vi) a Cl-8 
alkyl group substituted by a phenyl group or vii) a 3-15 membered mono-, di- or tricyclic 
hetero ring containing 1-4 nitrogen atoms, 1-3 oxygen atoms and/or 1-3 sulphur atoms. 

10 R 2 denotes 1) a hydrogen atom or 2) a Cl-8 alkoxy group. R 3 denotes 1) a hydrogen 

atom or 2) a Cl-8 alkyl group. R 4 denotes 1) a hydrogen atom, 2) a Cl-8 alkyl group, 3) 
a C3-7 cycloalkyl group, 4) a Cl-8 alkyl group substituted by a C3-7 cycloalkyl group, 5) 
a phenyl group which may be substituted by 1-3 halogen atoms or 6) a 3-15 membered 
mono-, di- or tricyclic hetero ring containing 1-4 nitrogen atoms, 1-3 oxygen atoms 

15 and/oar 1-3 sulphur atoms. R 5 denotes 1) a hydrogen atom, 2) a Cl-8 alkyl group, 3) a C3- 
7 cycloalkyl group, 4) a Cl-8 alkyl group substituted by a C3-7 cycloalkyl group or 5) a 
phenyl group which may be substituted by 1-3 substituents- In group R s , a hydrogen 
atom i& preferred. In group R 4 B methyl, ethyl, cyclopropyl, cyclobutyl or cyclopentyl are 
preferred. The compounds of JF-2002-20386-A are stated as having PDE4 inhibitory 

20 activity and as being useful in the prevent! en and/or treatment of inflammatory diseases 
and many other diseases, 

l,3-Dimethyl^(arylammo>^ with a 5-C(0)MH2 substiment 

similar or identical to those in JP-2002-20386-A were disclosed as orally active PDE4 
25 inhibitors by authors from Odo Pharmaceutical Co. in: HL Odhiai et ah, Bioorg. M&L 
Client. Lett. y 5th January 2004 issue, vol, 14(1), pp. 29-32 (available on or before 4th 
December 2003 from the Web version of the journal: "articles in press 11 ). 

EP 0 076 035 Al (ICI Americas) discloses pyrazolo[3,4-b]pyridine derivatives as central 
30 nervous system depressants useful as tranquilisers or ataractic agents for the relief of 
anxiety and tension states. 

The compound cartazolate, ethyl 4-(n-butylannno)- l-ethyl-lH-pyrazolo[3 ,4-b]-pyridine- 
5-carboxyIate, is known. IW. Daly et al., Med Chem. Res. y 1994, 4, 293-306 andD. Shi 
35 et al. p Drug Development Research* 1997, 42, 41-56 disclose a series of 4- 
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(amino)substicuted lH-pyra2olo[3,4-b]pyxidin&-5-carboxy)ic acid derivatives, including 
ethyl 4-cyclopentylamin^ and their 

affinities and antagonist activities at Aj- and A2A~ iK * enos * J1B receptors, and the latter 
paper discloses their affinities at various binding sites of the GABA^-receptor channel. 

5 S. Schenone et ah, Bioorg. Med. Ckem. Lett., 2001 , 11, 2529-2531, and F. Bondavalli et 
al M J. Med Chenu, 2002, voJ- 45 (Issue 22, 24 October 2002, allegedly published on Web 

09/24/2002), pp. 4875-4887 disclose a series of 4^ittino-l-(2-chloro-2-phenylethyl>lH- 
pyra2o]o[3,4-b]pyridine-5-carboxylic acid ethyl esters as Ax-adenosine receptor ligauds. 

10 WO 02/060900 A2 appears to disclose, as MCP-1 antagonists for treatment of allergic, 
inflammatory or autoinawiune disorders or diseases, a series of tricyclic heterocyclic 
compounds with a -C(0)-NR4-C(0>NR 5 R 6 substituent, including isoxazolo[5,4- 
bjpyridines and LH-pyrazolo[3,4-b]pyridines (named as pyrazolo[5,4-b]pyridii>es> with 
the -C(0)-NR 4 -C(0>-NR% 6 group as the 5-substituent and optionally substituted at the 

15 1-, 3-, 4-, and/or 6-positions. Bioyclic heterocyclic compounds with a -C(0)NH2 

substituent instead of the -C(0)-NR 4 -C(0)-NR 5 R 6 substituent are alleged to be disclosed 
in WO 02/060900 as intermediates in the synthesis of the -C(0>NR 4 -C(0)-NR%6 
substituted compounds- 

20 WO 00/15222 (Bristol-Myers Squibb) discloses inter alia pyrazolo[3,4-b]pyridines 

having Inter alia a C(0)-Xi group at the 5-position and a group Ex at the 4-position of 
the ring system. Amongst other things, Xj can for example be -ORg, -N(R9)(Rxq) ox 
-N(R5)(-A2-R2)» andEj can for example be -NH-Ai-cycloalkyl, -NH- A 1 -substituted 
cycloalkyl, or -NH-A 1 -heterocyclo; wherein Ai is an alkylene or substituted alkylene 

25 bridge of 1 to 10 caibons and A2 can for example be a direct bond or an alkylene or 

substituted alkylene bridge of 1 to 10 carbons. The compounds are disclosed as being 
useful as inhibitors of cOMP phosphodiesterase, especially PDE type V, and in the 
treatment of various cGMP-associ ated conditions such as erectile dysfunction* 
Compounds with a cycloalkyl or heterocyclo group directly attached to -NH- at the 
30 4-position of the pyrazolo[3 f 4-b]pyridine ring system end/or having EDE4 inhibitory 
activity do not appe?rr to be disclosed in WO 00/15222. 

Copendihg unpublished patent application PCI7EP03/1 1814, filed on 12 September 2003 
in the name of Glaxo Group Limited, and incorporated herein by reference, discloses 
35 pyrazolo[3,4-b]pyridine compounds or salts thereof with a 4-NHR 3 group and a 5- 
C(0)-X group, according to this formula (I): 
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(1) 



wherein: 

r1 i s C^aHcyl, Ci-3fhioroalkyl, -CH2CH2OH or -C^^COaC^alkyl; 
R2 is a hydrogen atom (H), methyl or Cifluoroalkyl; 
5 R3 is optionally substituted C3_8cycloalkyl or optionally substituted 

mono-unsaturated-C5_7cycloalkenyl or an optionally substituted heterocyclic group of 
sub-formula <aa), (bb) or (cc); 

p - jo. - ,xy~ 

(aa) (bb) (cc) 

in which n 1 and n 2 independently ate 1 or 2; and in which Y is O, S, SO2, or NR 10 ; 




10 orR 3 isabicyclicgroup(dd)or(ee): (de > ; 

and wherein X is NR 4 RSorOR5a 

In PCT/EF03/U814, R 4 is a hydrogen atom (H); Ci_6alkyl; Cifluoroalkyl; 0t 
IS C2_6alkyl substituted by one substituent R 11 . 

In PCT/EP03/11814, R 5 can be: a hydrogen atom <H); Ci_galkyl; Ci_8 fluoroalkyl; C 3 _ 
gcydoalkyl optionally substituted by a Cj_2altyl group; ^CH2)n 4 -C3_geycloaIkyl 
optionally substituted, in the -(CH2) n 4 - moiety or in the C3„gcycloalkyl moiety, by a 
20 Ci_2alkyl group, wherein n 4 is 1, 2 or 3; C^alkyl substituted by one or two 
independent substitueiits RH; -CCH 2 ) I1 11 -C<0)Rl6; -(CH 2 )n 12 -CCO)NRl2Rl3; 
-CHRl9-C(0)NR 12 R 13 ; -CCH2)n 12 -C<0)ORl°; -(CH2)a 12 -C(0)OH; 
-CHRl9<^0)ORl6; -CHRl9-CCO)OH; ^CB^ 12 -S0 2 -J^ 12 lR. 13 l 
-(CH2)n 12 -S02R 16 ; or-(CH2) n I2 -CN; -(CH^^-Het; or optionally substituted phenyl. 
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Alternatively, in PCT/EP03/1 18 14, R5 can have the sub-formula (x), <y), (yl) or (z): 



X3 '-QQ {JO™^ 

(x) (y) (v 1 ) (z) 

5 wherein sub-formula (x), a = 0 7 J « 2 ^^ fo ^ a ^r^T/iTLT^e 
sub-foxmula (z). r = 0, 1 or 2; and wherein in sub-formula (x) and 006 
or two of A, B, D, E andF are independently nitrogen or nitrogen-oxide (N^-O-) 
^twidS Aaino more than one of A, B,D, E and? is nitrogen-oxide, and the remaining 

10 ofA B D E and F are independently CH or CR*; and provided thai when n is 0 m sub- 
formnla'(x) then one or two of A, B, D, E and F are independently nitrogen or 
nitrogen-oxide (N+-0") and no more than one of A, B, D. EandFiS nitrogen-oxide; 

In PCr/EP03/ll814, each r6, independently of any other. R« present, is: abalogen atom; 
3 ^l^Ci^luJroallcyU C^koxy; C^fluoroalkoxy; C 3 ^ycloalkyloxy; 

-CCO)Rl6a; -C(O)OR30; -S(0) 2 -R 1<ia ; R^CO^-NR^; R7R 8 N-S(0) 2 -; 

Ci_ 2 alkyl-C(C»R 15 ^-S(0)2-; Ci_4alkyl-S(0>-; Ph-S<0>-; R^N-CO-; 

-NRlS^COR^'.R^SN; OH; C^alkoxymemyl; Ci^alkoxyethyl; 

Ci 2 alkyl-SCO) 2 -CH2S R^r8n^(0) 2 -CH 2 s C 1 . 2 aU C yl-5(0) 2 -NRl5a,cH 2 -; 
20 -CH 2 -OH; -CH 2 CH 2 -OH, -^-NR?**; ^CH 2 -NR7r8; ^h 2 -C(O)OR30; 

-CH 2 -CCO>NRVR«; -CH 2 -NRl5a<;(0>Ci-3alkyl; -CCH^n 14 -^ where n" is 0 or 1; 

cyano (CN); Ar5b; or phenyl, pyridinyl or pyrirnidinyl wherein me phenyl, pyndmyl or 

pvrimidinyl independently are optionally substituted by one or two of fhioro, chloro, 
Q^alkyl, C^uoroalkyl, Ci_ 2 alkoxy or C^uoroalJcoxy; 
25 or two adjacent R 6 taken together can be -0-<CMe 2 >-0- or 

-O-CCH^ where n 14 is 1 or 2. 

In PCT/EP03/11814, in sub-formula (z), G is O or S or NR 9 wherein R 9 is a hyttogen 
SomCH). Ci^aikyl or C^uoroalkyl; none, one, two or three of J. L, M and Q are 
30 nitrogen; and the remaining of J, L, M and Q are independently CH or CR« where R* 
independently of any other R 6 present, is as defined therein. 

The pyiazolo[3,4^]pyddrne compounds of formula 0) ^ salte thereof ^osedin 
• PCT/EP03/U814 are disclosed as being inhibitors of phosphodiesterase type IV (PDE4), 
35 and as being useful for the treatment and/or prophylaxis of an inflammatory and/or 
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allergic diseases such as chronic obstructive pulmonary disease (COPD), asthma, 
rheumatoid arthritis, or allergic rhicdtiB. 

5 The Invention 

We have now found new pyrazolo{3,4-b]pyridiiie compounds, having a 
-C(0)-NH-C(R 4 )CR 5 )-aryl substituent at the 5-positioii of the pyrazolo^^lpyridine 
ring system wherein at least one of R 4 and R 5 is not a hydrogen atom (H), which 
10 compounds inhibit phosphodiesterase type IV (PDE4). 

The present invention therefore provides a compound of formula (I) or a salt thereof (in 
particular, a pharmaceutically acceptable salt thereof): 




wherein Ar has the sub-formula (x) or (z): 




(x) (z) 



20 and wherein: 

R 1 is Ci^alkyl, Ci^ftaaroalkyl, or -CH2CH2OH; 
R2 is a hydrogen atom (H), methyl or Cxfluonoalkyl; 

25 

R3 i S optionally substituted C3_gcycioaJkyl or optionally substituted 
mono-imsaiurated-C5«7cycloallcenyl or an optionally substituted heterocyclic group of 
sub-formula (aa), (bb) or (cc); 
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in which nl andn^ independendy are 1 or 2; and in which Y is a S. S0 2 , or HR». 
where RlO is a hydrogen atom (H), C^alkyl, Cl-^uoro^yl. ^OC^^ 
C(0)NH2. C(0)NHMe, op^l^ C^^fluoroalkyl or ^<0)-^ 2 0-Cl_ 2 alkyl, 

5 and wherein in R3 the C 3 . 8 cycloalkyl or the heterocyclic group of sub-formula (aa), <bb> 
or (cc) is optionaQy substituted on a ring carbon with one or two «*>*raf> . _ 21 
JLJLZf being oxo (=0); OH; C^alkoxy, ^fluoroalkoxy; NHR21 wheiem R» 
is a hydrogen atom <H) or Ci-4 straight-chaia alkyl; Ci_ 2 alkyi; Ci. 2 fluoroalkyl; 

10 -CH?OH; -CH 2 CH 2 OH; -CH 2 NHR22 wherein R 22 is H or C^aUcyl; -C(0)OR23 

wherein R23 is H or Cj.zalkyi; -C(0)NHR24 wherei n R24 is H or C^alkyl; -C(0)R25 
wherein R25 fo Ci_ 2 alkyl; fluoro; hydroxyirnino (=N-OH); or (Ci_4alkoxy)iniino 
(=N-OR26 where R 26 is C^alkyl); and wherein any OH, alkoxy, fluoroalkoxy or 
NHR21 aubsntuent is not substituted at the R 3 ring carbon attached (bonded) to the -NH- 

15 group of formula CD and is not substituted at either R* ring carbon bonded to the Y group 
of the heterocyclic group (aa), (bb) or (cc); 

and wherein, when R 3 is optionally substituted jnono-unsaturated-Cg^cycloalkenyl, then 
the cycloalkenyl is optionally substituted with one substituent being fluoro or C i_ 2 alkyl 
20 or wo substkuents independently being-fluoto or methyl , and the R* ring ; carbon bonded 
to the -NK- group of formula <D does not partake in the cycloalkenyl double bond; 

or R3 is abicyclic group of 5 ub-fonnula;(ee): (ee) wherein Y ^ ^ and Y ^ 

independendy are CH 2 or oxygen (O) provided that no more than one of Y». Y^ and Y 

25 is oxygen (O); : 



and wherein: •> 
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R 4 is a hydrogen atom (H), methyl, ethyl; n- 
cyclopropyl, -OH^OR 4 * <H(Me)OR 4 * or 
atom (H), methyl (Me), or Cifluoroalkyl -such 



propyl, isopropyl, Ci^ftaoroalkyL 
-CHjCE^OR^a wherein R 4a is a hydrogen 
as CF3 or CHF2; and 



R5 i s a hydrogen atom (El); C^gallcyl (e:g. 
C3^gcycloaIkyl optionally substituted byjja 
optionally substituted, in the 
Ci^^y! BF>VP> wherein n 4 is X or 2; 



Cl-6aIkyJ or C^alfcyl); Ci^fluoroalkyl; 
^alfcy) group; or <CH 2 ) n 4 ^3-8 c y cloa ^ 1 
or in the C3^cycloaikyl moiety, by a 



Hi 



iity 



or R 5 is Ci^alkyi substituted by one 
Ci-$aIfcoxy; C^fhioroalkoxy; phenyloxy; 
(monomethyl- or ditnethyl-pheny])oxy; benzyloxy; 
-NRl5. C (o>NH-R 15 ; or -NR 15 -S(0) 2 §. 16 ; 



substUuent Rll; wherein R 11 is: hydroxy (OH); 
(monofluoro- or difluoro-phenyl)oxy; 
1 -NRl2Ri3; -NRl5-C(0)Rl«; 



or R 5 is C2^allcyl substituted on different cjaibon atoms by two hydroxy (OH) 
substituents; 

or R? is -(CH 2 ) n 11 -C(0)Rl^ <aJ 2 >n^ !l - c i(0)NR 12 R 13 ; -CHR^-CCONR 1 ^ 13 ; 
-(C^ 2 )n 11 ^C 0 ) ORl ^^ ra 2)n 1U C(OjOI^ -CHRl9-C(0)ORl^ -C3HRl9-C(0)OH; 
-(CH^^-S^-NR^R 13 ; -<CH:2)n l if-S(0)2R 16 ; or-(CH 2 ) n 11 -CN; whereinn 11 isO, 
1, 2 or 3 (wherein for each R 5 group n 1 ? 1 is independent of die value of n 1 1 in other R 5 
groups); and wherein R 19 is Ci_ 2 alkyl; j 

f 

or R5 is -(CH2) n 13 -Het, wherein n 13 iaO, : . or 2 andHct is a 4-, 5-, 6- or 7-membeicd 
saturated or unsaturated heterocyclic ring, c ther than -NR 12 R* 3 , containing one or two 
ring-hetero-atoios independently selected ft am O, S, and N; wherein any 
ring-hetero-atoms present are not bound. to he -(CH^n^- moiety when n 13 is 0; 
wherein any Ting-nitrogens which are piese it and which arc not unsaturated which 
do not partake in a double bond) and which are not connecting nitrogens (i.e. which are 
not nitrogens bound to the -(GH2) n ^ 3 - tnoi" sty or to the carbon atom to which R^ is 

attached) are present as NR*^; and wherein one or two of the carbon ring-atoms are 
independently optionally substituted byj&i. 2^y^ 

•i 
i 

or R5 is phenyl (Ph), -CH 2 -Ph, -CHMfejFh -CHEt-Ph, CMe2Ph, or -CH 2 CH 2 -Ph, 

wherein the phenyl ring Ph is optional!^ substituted with one or two substiments 
independently being: a halogen atom; C^&lkyl (e.g. CiJ2*dkyl)\ Ci^fluoroalkyl (e.g. 
trifluoroinethyl); C^alkoxy (e.g. Ci^plkrcy); Ci^fluoroalkoxy (e.g. trifluoromethoxy 
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or difluortmethoxy); cyclopropyl; cyclopropyloxy; -C(0)-Ci^kyl; -C(0)OH; 
-C^-OC^alkyi. C^alkyl-SCOfc-; C^aJJcy^COfe-NRSa.; R7a R 8a N _ S (0) 2 -; 
^aRSaN.cCOH -NR^CCO^Ci^alkyl; R7*R 8a N; OH; nitro (-NO2); or cyano (-CN); 

or R4 andRS taken together ate -(CH^l- or ^CH^^CH^-, in which: X* is 
O or NRl7a ; pi = 2, 3, 4, 5 or 6, and p3 and p 4 independently are 1, 2 or 3 provided that 
if p3 is 3 then p 4 is lor2 andif p*is 3 then p 3 is 1 or2; 



provided that at least one of R 4 and R 5 is not a hydrogen atom (H); 

and -wherein, in sub-formula (x): 

A is C-R 6A , nitrogen (N) or nitrogen-oxide CNf + -0"). 
B is C R 66 . nitrogen (N) or nitrogen-oxide (N+-0"), 
D is C-R 60 , nitrogen (N) or nitrogen-oxide (N + -0), 
E is C-R® 5 , nitrogen (N) or nitrogen-oxide (N+-0 - ), 
F is C-R 6 ^ nitrogen (N) or nitrogen-oxide (N+-0"), 

wherein, R 6A R 66 , R 60 , R 65 and R«P independently are: a hydrogen atom <H), a 
halogen atOTO;'Ci^alkyl (e.g. Ci^alkyl or C^alkyl); Ci^fluoroalkyl (e.g- 
Ci. 2 fluoioalkyl); C 3 _6cycloalkyl; C^alleoxy (e.g. Ci_ 2 alkoxy); Ci_ 2 flnoroaIkoxy; 
C 3 _6cydoalkylOxy; -C(0}R 16a ; -C(O)OR30j ^(O^rI** (e.g. C^alkYl-SCO)^); 
R 16a_s ( o)2-NR 15a - (e.g. Ci- 2 alkyl-S<0)2-NH-)-. R 7 R 8 N-S<0)2-; 
Ci. 2 alkyl-C(0)-Rl5aN-S(0)2-; Ci^alkyl-SCO>, Ph-S(OK r7R 8 N-CO-; 
_ NR 15a_ C (o)R 1Ga ; rTR 8 )*; nitro (-NO^; OH (including any tautomer thereof); 
Ci^alkoxymethyl; Ci^alkoxyethyl; Ci^alkyl-SCOk-CH:*-; R 7 R 8 N-S(0)2-CaH 2 -; 
Ci- 2 alkyl-S(0) 2 -NR 15a -CH2-; -CH 2 -OH; -CH 2 CH 2 -OIfc -CH 2 -NR 7 R 8 ; 
-CH 2 -CH2-NR 7 R 8 ; -CH 2 -C(0)OR 30 ; -GH 2 -C(0)-NR 7 R 8 ; 

-CH 2 -NR 15 MXO>Ci.3aIkyl; -CCH^^-Hetl where u 14 is 0 or 1; cyano (-CN); At 3 *; 

or phenyl, pyridinyl or pyrimidinyl wherein the phenyl, pyridinyl or pyrinridiuyl 
independendy are optionally substituted by one or two of fluoro, chloro, Ci_ 2 alkyl, 
Cifluoroalkyl, Ci_ 2 aJkoxy or Cifluoroalkoxy; 

and/or two adjacent groups selected from R 6A . R 65 . R^, R 65 and R«P are taken 
together and are: -CH=CH-CH=CE2-, -(CM^l 4 ^ where n*4a is 3. 4 or 5 (e. & 3 or 
4), -0-(CMe 2 )-0-. -0-(CH2)n 14b -0- where n^b is 1 or 2; -CH=CH-NR 15b -; 
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-N-CH-NRl5b. ; -CH=N-NRl5b-; -N=N-NR 15b -; -CH=CH-0-; -N=CH-0-; 
-CE&=CH-S-; or -N=CH-S-; wherein R 1Sb is H or C^alkyl; 

provided that: 

5 two or more of A, B, D, E andF are independently C-H (carbon-hydrogen), C-F 

(carbon-fluorine), nitrogen (N), or nitrogen-oxide (N + -0*); 

and no more than two of A, B, D, E and F are independently nitrogen or 
nitrogen-oxide (N + -0"), 

and no more than one of A, B, D, E and F is nitrogen-oxide (N+-0-); 

10 

and wherein, in sub-formula. (z): 

O is O or S or NR 9 wherein R 9 is a hydrogen atom (BQ> Ci^Skyl, or Ci^fluoxoalkyl; 
IS J is C-[connection point to formula (I)], or nitrogen (N), 

L is C-R6L t C-[connection point to formula (I)], or nitrogen (N), 
M is C-R^M ^[connection point to formula QL)] y or nitrogen (N), 
Q is C-RSQ, O[connection point to formula (1)], or nitrogen (N), 

20 wherein, R^ J , R^L, R6M and R 6 Q independently are: a hydrogen atom (H), a halogen 
atom; Cj^alkyl (e.g. Chalky*); Ci^fluoroaHcyl (e.g. Ci_2fluoroalkyl); 
C3^cycloalkyJ; Ci^alkoxy (e.g. Ci^koxy); Ci^fluoroalkoxy; C3-6CycloaIkyloxy; 

OH (including any tautomer thereof); or phenyl optionally substituted by one or two 
snbstituents independently being flnoro, chloro, Ci_2alkyl a Cjfluoroalkyl, Ci_2^1koxy or 
25 CifluoroaJkoxy; 

provided that: 

two or mote of J f L, M and Q are independently C-H, C-F, Q^Ci^^ fe-g- 

C-Me), C-[connection point to formula COL Or nitrogen (N); 
30 and no more than three of J, L, M and Q are nitrogen (N); 

and wherein: 

35 R7 and R* are independently a hydrogen atom (H); Chalky! (e,g. C]_2*dkyl such as 
methyl); C3^cycloaBcyl; or phenyl optionally substituted by one or two substituents 
independently being: fluoro* chloro, Cx^alkyl, CifluOroalkyl, Ci_2 aIkox y or 
Cxfluoroalkoxy; 
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orR 7 andR 8 toother ate -(oW*- or -C(OHCH2)n 7 - or -C(O>(CH2)n l0 -C(O> or 
-(CH2)n 8 -X7-(CH2)n 9 - 01 -C(O)-X7-(CH2)n J0 - ™ which: ifi is 3, 4, 5 or 6, n? is 2, 3, 
4, or 5, n 8 and n° and n 10 independently are 2 or 3, and X 7 is O or NR^; 

5 R 7a is a hydrogen atom (H) or Ci^alkyl; 

R 8a i S a hydrogen atom (H) or methyl; 

Rl2 andRl3 independently are H; Ci^Myl te-g. C^alkyl); C3_ 6 cycloallcyl; or phenyl 
10 optionally substituted by one or two substituente independently being: fluoro, chloro, 
Ci_ 2 alkyl, Cifluoioalkyl, C 1 _ 2 alkoxy or C^uoroalkoxy, 

or Rl2 and Rl3 together are -(CH2) n 6a - or -WMCH^n 7 *- or -CCO>(CH2)d 10a ^(O> 
or -(CH2) n 8a -Xl2.(CH2)n 9a - or<*O)-Xl2-(CH2)n 10a - * which: n^is 3, 4, S or 6, 
15 n? a ia 2, 3, 4, or 5, n 8 * and n^a and nl<> a independently are 2 or 3 and is O or 
NRl4a ; 

R 14 t R 14& r17 ^ Rl7a independently are: a hydrogen atom (H); Ci^aDcyl (e-g. 
Ci_2alkyl)i Ci- 2 £luoioa)fcyl (e.g. CF3); cyclopropyl; -C(0)-Ci^alkyl (e.g. -C(0)Me); 
20 -C(0)NR 7a R 8a (e.g. -C(0)NH 2 ); or -S(0) 2 -Ci_4alkyl (e.g, -S(OhMe); 

RlS, independent of other Rl5 fe a hydrogen atom <H); C^alkyl (e.g. *Bu or Ci_ 2 alkyl 
eg. methyl); C 3 _6cycloalkyl; or phenyl optionally substituted by one or two of: a halogen 
atom, Ci_ 2 alkyl, Cifluoroalkyl, Ci_ 2 «lkoxy or Cifluoroalkoxy, 



25 



Rl5a t independent of other R l5a , is a hydrogen atom (H) or Ci_4alkyU 



Rl« is: Ci^alkyl (e.g. Ci_ 2 alkyl); C 3 _6cycloalkyl (e.g. C 5 _6cycloalkyl); 
C3^cycloalkyI-CH 2 - (e.g. C 5 ^cycloalfcyl-CH 2 -); or phenyl or benzyl, wherein Ihe 
30 phenyl and benzyl are independently optionally substituted on their ring by one or two 
substituents independently being fluoro, chloro, methyl, C ifluoroalfcyl, methoxy or 
Cjfluoroallcoxy; 

Rl6ai fi: 

35 Ci^alkyl (e.g. Ci_4alkyl or Ci_ 2 alkyl); 

C3-6eycloaJkyJ (e.g. Cs^cycloalkyl) optionally substituted by one oxo (=0), OH or 
Ci_ 2 alkyl suhstiment (e.g. optionally substitated at the 3- or 4-position of a 
Cs-tfcycloalkyJ ring; and/or preferably un$ubstitiitedC3-6eycJoalkyl); 
C3-<scycloa]kyl-CH 2 - (e-g- C5^cycloalkyl-CH 2 0; 
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pyridinyl (e,g. pyridin-2-yl) optionally substituted on a ring carbon atom by one of: a 
halogen atom, Ci^altyU Cifluoroalkyl, Ci-^alkoxy or Cifluoroalkoxy; 

Ar5c ; 

phenyl optionally substituted by one or two substituents independently b^ng: a halogen 
5 atom, Ci_2alkyl, Cifluoroalkyl, C]_2aTk0xy or Cifluoroalkoxy; 

benzyl optionally substituted on its ring by one or two substituents independently being: a 
halogen atom, Cj^^JkyU Cifluoroalkyl, Oj^alkoxy or Cifluoroalkoxy; or 

a 4-, 5-, 6- or 7-membered saturated heterocyclic ring connected at a ting-carbon and 
containing one or two ring-hetero-atoms independently selected from O, S, and N; 
10 wherein any ring-nitrogen$ which are present are present as NR 27 where R 2 7 is H, 
Cj^^kyl OT -C(0)Me; and wherein the ring is optionally substituted at carbon by one 
Ci^aJky 1 OT Q*o (=0) subsdtuent, provided that any oxo (=0) siibstitnent is substituted 
at a ring-carbon atom bonded to a ring-nitrogen ; 

15 R 30 , independent of other R 3 <3, is a hydrogen atom (H), C i^alkyi or C3.$cycloalkyl; 

Ar^b and Ar^ c independently is/are a 5-membered aromatic heterocyclic ring containing 
one O, S or NR 15a in the 5-membered ring, wherein the 5-membered ring can optionally 
additionally contain one or two N atoms, and wherein the heterocyclic ring is optionally 
20 substituted on a ring carbon atom by one of: a halogen atom, Ci^b^Y^ Cifluoroalfcyl, 
-CH2OH, -CH2-OCi_2alkyi, OH (including the keto tautomer thereof) or - 
CH2-NR 2 ^R^ wherein R 28 and R 29 independently are H or methyl; and 

Het 1 , is a 4-, 5-, 6- or 7-membered saturated heterocyclic ring connected at a ring-carbon 
25 and containing one or two ring-hetero-atoms independently selected from O, S, and N; 
wherein any ring-nitrogens which are present are present as NR 31 where R 31 is H, 
Ci^s^kyl or -C(0)Me; and wherein the ring is optionally substituted at carbon by one 
Ci_2&Dcyl or oxo (=0) substituent, provided that any oxo (=0) substituent is substituted 
at a ring-carbon atom bonded to a ring-nitrogen; 

30 

provided that: 

when R 3 is the heterocyclic group of sub-formula (bb), is 1, and Y is NR 10 , then R 10 
is not Ci^ 311 ^ 1 or CiJ2fluaToa]kyl; and 

35 when R 3 is the heterocyclic group of sub-formula (aa) and Y is NR i0 , then R 10 is not 
C(0>Ci.2aIfcyl, C(0)-CifluoroaIlcyl or -C(0)-CH 2 0-Ci.2alkyL 



40 
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m compounds, for example in the compounds of formula (I) (or formula (IA) or 
formula (IB), see later), an "alkyl" group or moiety may be straight-chain or branched- 
Alkyl groups, for example C^galkyl or C^aHcyl or C^alfeyl or C^alkyl or 
Ci 2 alkyl, which may be employed include C^afeyl or C^alkyl or Chalky] or 
5 Cj^alkyl such as methyl, ethyl, n-propyl, n-butyl, n-pentyl, or n-bexyl or any branched 
isomers thereof such as isopropyU-butyl, sec^utyl, isobutyl. 3-methylbutan-2-yJ, 

2-ethylbutan-l-yl, or the like. 

A corresponding meaning is intended for "alkoxy", "alkylene", and like terms 

derived from alkyl. For example, "alkoxy" such as C^alkoxy or Ci^alkoxy or 
10 C! 2 alkoxy includes methoxy. ethoxy, pnopyloxy, and oxy derivatives of the alkyls listed 

above. "Alkylsulfonyr such as Ci-4^1sulfonyl includes methylsulfbnyl 

(methanesulfonyl), ethylsulFonyl, and others derived from the alkyls listed above. 

"Alkylsulfonyloxy" such as Ci^alkylsulfcmyloxy includes methanesulfonyloxy 

(methylsvufonyloxy),ethanesulfonyloxy.e«fli. 
15 ■Cycloalkyl", far example C3_ 8 cycloalkyl, includes cyclopropyl, cyclobutyl, cyciopentyl, 

cyclohexyl,cyeloheptyl,cyclooctyl, and the like. Preferably, a . 

C 3 _8cydoalkyl group is C 3 HScycloaIkyl or C 5 _6cycloalkyl , that is contains a 3-6 

membered or 5-6 menibered cafbocyclic ring. 

Tluoroalkyl" includes alkyl groups with one, two, three, four, five or more 

20 fluorine substituents, for example Ci^fluoroalkyl or C^sfluoroalkyl or C^uotoalkyl 
such as monofluoromethyl, dlfluoromethyl, tdfluoiomethyl, pentafluoroeihyl, 
2,2,2-trifluoroethyl (CF3CH2-). 2,2-difluoroethyl (CHF2CH2-), 2-fluoroethyl 
(CH 2 FCH 2 -), etc. "Fluoroalkoxy" includes Ci^fluoroalkoxy or Ci_2fluoroalkoxy such 
as ttifluoromethoxy. pentafluoroethoxy, monofluoromethoxy, difluoromethoxy, etc. 

25 "FluQroalkylsulfonyi h such as Ci_4fluoroalkylsulfonyl includes 
trifluoroinethanesnlfonyl, pentafluoroethylsulfonyl, etc. 

A halogen atom ("halo") present in compounds, for example in the compounds of formula 
CI), means afluorine, chlorine, bromine or iodine atom ("fluoro", "chloro", "bromo" or 
"iodo"), for example fluoio. chloro orbromo- 
30 When the specification states that atom or moiety A is "bonded" or "attached" to 

atom or moiety B, it means that atom/moiety A is directly bonded to atom/moiety B 
usually by means of a covalent bond or a double covalent bond, and excludes A being 
indirectly attached to B via one or more intermediate atcWmoieties (e.g. excludes A-C- 
B); unless it is clear from the context feat another meaning is intended. 



35 



When Rl is Ci^alkyl or C^fluoroalkyl, it can be straight-chained or branched. Where 
Rl is Ci^alkyl then it can for example be methyl, ethyl, n-propyl, isopropyl or n-butyl. 
When Rl is Ci-3fluoroalkyl, then R* can for example be Cifhioroalkyl such as 
monoflnoromethyl, difluoromethyl, trifluoromethyl; or R* can be Cifhioroalkyl such as 
40 pentafluoroethyl or more preferably Cifmoroalkyl-CEfc- such as 2,2,2-trifluorOethyl 
(CF3CH2-), 2,2-difluoroethyl (CHF2CH2-), or 2-fluoroethyl (CH2FCH2-). 
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Preferably* R 1 i$ Ci^alfcyl (e.g. methyl, ethyl or n-propyl), Cj^fluoioalkyl or 
-CH2CH2OH. R 1 is more preferably C^aHcyl, Ci^fluoroalkyl, or -CH2CH2OH. Still 
more preferably, R 1 is C2-3aIkyl (e.g. ethyl or n-propyl), C2fluoraallCyl (e.g. 
5 CifIuoroalkyl-CH2- such as C3F3-CH2-) or -CH2CH2OH; in particular ethyl, n-propyl or 
-CH2CH2OH. Yet mote preferably, R 1 is C2alkyl or C^fJuoroalkyl. R* is most 
preferably ethyl- 

Preferably, R 2 i$ a hydrogen atom (H) or methyl, for example a hydrogen atom (H). 

' 10 

Preferably, in R 3 there is one substituent or no sabstihient 

la one optional embodiment, R 3 is the optionally substituted C3_gcycIoalkyl or the 
15 optionally substituted heterocyclic group of sub-formula (aa), (bb) or (cc). 

In one optional embodiment, when R 3 is optionally substituted Cs.gcycloalkyl, it is not 
unsubstituted Cscycloalkyl, i.e. not unsubstituted cyclopentyl. In this case, suitably, R 3 
is optionally substituted Cg^gcycloalfcyl. 
20 I 

When R 3 is optionally substituted C3_gcycloalkyl, it is more suitablyoptionally 
substituted Cg^cycloalkyl, preferably optionally substituted Cgcycloalkyl (i-e. optionally 
substituted cyclohexyl)- 

25 Suitably, when R 3 is optionally substituted C^gcycloalkyl, them R 3 is C3_gcycloalkyl 
(e.g- Cg^cycloalkyl) optionally substituted with one or two siibstituents independently 
being oxo (=0); OH; Cjalkoxy; Cjflnoroaltcoxy (e,g, trifluoromethoxy or 
difluOTomethoxy) ; NHR 21 wherein R21 is a hydrogen atom (H) or Ci^alkyl (more 
preferably R 21 is H); Cj^^y 1 s^h as methyl; Cifluoroalkyl such as -CH2F or -CHF2; 

30 -CH 2 OH; -CH 2 NHR22 wherein R 22 is H; -C^OR 23 wherein R23 is H or methyl; 

-C(0)NHR 24 wherein R 24 is H or methyl; -C(0)R 25 wherein R 25 is methyl; fluoro; 
hydroxyimino (=N-OH); or (Ci^alkoxy)imino (=N-OR 26 where R 2 * 5 is Cj^alkyl); and 

wherein any OH, alkoxy, fluoroalkoxy or NHR 21 substituent is not substituted at the R 3 
ring carbon attached (bonded) to the -NH- group of formula (I) and is not substituted at 
35 either R 3 ring carbon bonded to the Y group of the heterocyclic group (aa), (bb) or (cc). 

Preferably* when R 3 is optionally substituted C3.gcycloalkyI, then R 3 is C3_gcycloalkyl 
(e.g. C^cycloaJkyl) optionally substituted with one or two substituents independently 
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being oxo (=0); OH; NHR 21 wherein R 2 * is a hydrogen atom <H); Ci- 2 alkyl such as 
methyl: dfluoroalkyl such as -CH2F or -CBOEfc .C(0)OR23 wherein R 2 3 is H or 
methyl; -C(0)NHR 24 wherein R24 is H or methyl; fluoro; hydroxyimino (=N-OH); or 
(Ci_2alkoxy)imino (=N-OR 26 where R 26 is Ci_2a»eyl). 

5 More preferably, when R 3 is optionally substituted C 3 _ 8 cycloalkyl, then R3 is 

C 3 . 8 cycloalkyl (e.g. Co_ 7 cycloalkyl) optionally substituted with one or two substituents 
independently being oxo (=0); OH; NHR21 wherein R21 is a hydrogen atom <H); 
inethyl; -CH2F; -CHF 2 ; -OCOPR 23 wh erein R 23 is H; -C(0)NHR 2 4 wherein R24 rs H 

10 or metiiyl (preferably H); fluoro; hydioxyimino (=N-OH); or melhoxyimino ^N-OR^ 
where R 26 is methyl). 

Still morn preferably, when R 3 is optionally substituted C 3 .8cycloalkyl, then R3 is 
C 3 gcycloalkyl (e.g, Co-Wloalkyl) optionally substituted with one or two substituents 
15 independently being oxo (=0); OH; methyl; -C^NHR 24 wherein R 2 * is H; fluoro; 
hydioxyimino (=N-OH); or methoxyimino (=N-OR 2 & where R 2 " is methyl). 

Yet more preferably, when R 3 is optionally substituted C 3 _ 8 cycIoalkyl, then R 3 is 
C 3 _ 8 cycloalkyl (e.g. C € . 7 cycloalkyl) optionally substituted with one or two substituents 
20 independently being OH; -CCO)^ 24 wherein R24 is H; oxo (=0) or hydroxyhnino 
(=N-OH). 

In one optional embodiment, in R? the C 3 _ 8 cycloaIkyl can be nnsubstituted. 

25 When R 3 is optionally substituted C 3 _ 8 cycloalkyl or optionally substituted 

C S 7 cycloaucenyl, e.g- optionally substituted C^cycloalkyl orC 5 _ 7 cycloaIk y l, such as 
optionally substituted Qjcycloattyl (optionally substituted cyclohexyl) or opdonaUy 
substituted cyclobexenyl, the one or two optional substituents if present suitably can 
comprise a sobstituent (for example is or are substituents)) at the 3-, 4- and/or 5- 

30 position^), e.g. at the 3- and/or 4- positions), of the R3 cydoalfcyl or cycloalkenyl rmg. 

Cm this connection and generally herein, the 1-position of the R 3 ring, e.g. of the R 3 
cycloalkyl or cycloallcenyl ring is deemed to be the connection point to me -NH- in 
formula CO = the ring atom connecting to the -NH- in formula (J)). 

35 

Suitably, for R 3 , and in particular when R 3 is optionally substituted C 3 . 8 cycloaucyl or 
optionally substituted C 5 _ 7 cycloalkenyl, R 3 is not substituted (other than optionally by 
alkyl or fluoroalkyl) at the ring atom connecting to the -NH- in formula CD, and R 3 is not 
substituted (other than optionally by alkyl, fluoroalkyl or NHR 2 *) at the two ring atoms 
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either side of (bonded to) the connecting atom. For example, suitably, for R 3 , and in 
particular when R 3 is optionally substituted Cs.gcycloalkyl or optionally substituted 
C5_7cycloallcenyl, R 3 is not substituted at the ring atom connecting to the -NH- in 

formula (f), and R 3 is not substituted at the two ring atoms either side of (bonded to) the 
5 connecting atom. 

Suitably, for R 3 , and in particular when R 3 is optionally substituted C3_8cycloalkyl or 

optionally substituted C5_7cycloalkenyl, the one or two optional R 3 substituents if 

present can comprise a substituent (for example is Or aie substi tuent($)); 
10 (a) at the 3-position of a R 3 cyclobutyl ring, or 

(b) at the 3- and/or 4- positions) of a R 3 cyclopentyl or cyclopentenyl ring* or 

(c) at the 3-, 4- and/or 5- position(s) of a R 3 cyclohexyi or cyclohexenyl ring, or 

(d) at the 3-, 4-, 5- and/or 6- positions) of a R 3 cycloheptyl or cycloheptenyl ring, or 

(e) at the 3-, 4-, 5-, 6- and/or 7- position(s) of a R 3 cyclooctyl ring, 
15 and/or 

(f) at the 1-, 2- and/or highest-numbered- positions) of a R 3 cycloalkyl or cycloalkenyl 
ring, for'alkyl or fluoroalkyl substituent(s), and/or 

(g) at the 2- and/or highest-numbered- positions) of a R 3 cycloalkyl or cycloalkenyl ring, 
for NHR21 or fluoro substinient(s). 

20 

When R 3 is optionally substituted C3-8cycioaIkyl, any OH, alkoxy, fhioroalkoxy, 
-Caa2 CH 20H or -CH2NHR 22 substituent (particularly any OH substituent) is suitably at 
the 3-, 4- or 5- posidon. e.g. 3- or 5-position, of the R 3 cycloalkyl (e.g. Cg.gcycloalkyl) 
ring. Optionally, any OH, alkoxy, fluoroalkoxy, -CH2 CH 2 OH OT -CH2NHR22 

25 substituent (paiticul arly any OH substituent) can be: at the 3-position of a R 3 cyclobutyl 
ring; or at the 3- or 4- position of a R 3 CscycloaJkyl (cyclopentyl) ring; or at the 3-, 4- or 
5- position of a R 3 Cgcycloalkyl (cyclohexyi) ring (e.g. at the 3- or 5-position of a R 3 
cyclohexyi ring especially for any OH substituent); or at the 3-, 4-, 5- or 6- position of a 
R 3 cycloheptyl ring, or at tbe 3-, 4-, 5-> 6- or 7- position of a R 3 cyclooctyl ring. 

30 Suitably, any OH, alkoxy, fluoroalkoxy, -CH2CH2OH or -CH2NHR 22 substituent 

(particularly any OH substituent) is at the 3- or 4- position of a R 3 Cscycloalkyl 
(cyclopentyl) ring; or more suitably <tt the 3-, 4- or 5- position, still more suitably at the 3- 
or 5-position, of aR 3 Cgcycloalkyl (cyclohexyi) ring. 

35 Suitably, when R 3 is optionally substituted C^gcycloalkyi or optionally substituted 

C 5 _ 7 cycIoalkenyl, any -C(0)OR2 3 -C(0)NHR24, -C(0)R25, -CBfcOH or fluoro 

substituent is; at the 3-position of a R 3 cyclobutyl ring; or at the 3- or 4- position of a R 3 
C5cycloalkyl (cyclopentyl) or cyclopentenyl ring; or at the 3-, 4- or 5- position, 
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preferably at the 4-position, of a R 3 Cgcycloalkyl (cyclohexyl) or cyclohexenyl ring; or at 
Hie 3- 4-, 5- or 6- position of a R 3 cycloheptyi or cycloheptenyl ring, or at the 3-, 4-. 5-, 
6- or 7- position of aR 3 cyclooctyl ting. Any -C^opR 23 -C(0)NHR24 _c(0)R25, 
-CH 2 OH or fluoro substituent, e.g. any -C(0)NHR24 or fl uor o substituent, is suitably at 
5 the 3- T 4- or 5- position, more suitably at the 4-position, of a R 3 Cocyoloalkyl 

(cyclohexyl) or cyclohexenyl ring. It is paxtjcu] ariy preferable for any -C(0)NHR 24 
substituent to be at the 4-position of aR 3 cyclohexyl ring. 

When R 3 is optionally substituted C 3 . 8 cycloalkyl, any NHR 21 substituent is at any 
10 position other than the 1-position (the ring atom connecting to the -NH- in formula CD). 
e.g. at me 2-, 3-, 4-, 5-, 6-, 7- or 8- position. Suitably, any NHR21 substituent is at the 2-, 

3- , 5- or 6- position, or more suitably at the 3- or 5- position, of a R 3 cyclohexyl ring. 

When R 3 is optionally substituted C 3 _8cyeloalkyI or optionally substituted 
15 C5_7cycLoaJkenyl. any alkyl or fluoroalkyl substituent can for example be at me 1-, 2-, 3-, 

4- , 5-, 6-, 7- or 8- position, for example at the 1 -, 2-, 3-, 5- or 6- position, e.g. the 
l-position. of the R 3 ring- Preferably, any alkyl or fluoroalkyl substituent is at the 1-, 2-, 
3-, 5- or 6- position, or more preferably at the 1-, 3- or 5- position, of aR 3 cyclohexyl or 
cyclohexenyl ring. 

When R 3 is optionally substituted C3_8cycloaJkyl, any qxq (=0), hydroxyimino 
(=N-OH); or (Ci^alkoxy)immo (=N-OR 26 ) substituent is suitably at the 3-, 4- or 5- 
position, e.g- at the 4-position, of the R 3 cycloalkyl (eg. C6_8cydoalkyl c.g. cyclohexyl) 
ring. Preferably any such substituflnt is at the 4-position of a R 3 cyclohexyl ring. 



20 
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When R 3 is optionally substituted C3_gcyeloancyl (e.g. C 6 _ 7 cycloalkyl), R 3 is preferably 
cyclohexyl (i.e. unsubstituted); or cycloheptyi (i.e. unsubstituted); or cyclohexyl 
substituted by one Bubstituent being oxo (=0), OH, NHR 21 , Ci_2alkyl> C^fluoroalkyl. 
-CH 2 OH, -CCOOR 23 , -CCONHR 24 , -C^R 25 . fluoro, hydroxyimiuo (=N-OH), or 
30 (Ci^alkoxy)imino (=N-OR26); or cyclohexyl substituted by two fluoro substituents. 

More preferably, R 3 is cyclohexyl (i.e. unsubstituted); or cycloheptyi (i.e. unsubstituted); 
ox cyclohexyl substituted by one substituent being oxo (=0), OH, NHR 21 , Ci-2«lkyL 
Ci_2f»uoroalkyl, -CXO^R 23 , -C(0)NHR 24 , fluoro, hydroxyimino (=N-OH), or 
(Cj^alkoxy^mino (=N-OR 26 wherein R 26 is C^alkyl); or cyclohexyl substituted by 

35 two fluoro substituents. Still more preferably R 3 is cyclohexyl (i.e. unsubstituted) or 
cyclohexyl substituted by one oxo (=0), hydroxyimino (=N-OH), -C(0)NH2» methyl or 
OH substituent The optional substituent can for example be at the 3- or 4- position, of 
the R 3 cyclohexyl ring. Preferably, any OH substituent is preferably at the 3-poshion of 
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a R 3 cyclohexyl ring, and/or any oxo (=0), hydroxyjtnino (=N-OH), (Ci^fdkoxy)imino 
(=N-OR 26 ) 0r-C(O)NH2 substituent is preferably at the 4-posjtfon of a R 3 cyclohexyl 
ring, and/or any alkyl or fluoroalkyl substituent is preferably at the l- 4 3- or 5- position of 
a R 3 cyclohexyl ring- 

5 

When R 3 is optionally substituted C^cycloalkyl^ R 3 can for example be 4-hydroxy- 
cyclohexyl (i.e. 4-hydroxycyclohexan-l-yl), 4-methyicyclohexyl, 3-fhiorocyclohexy!, 2- 
aminocyclohexyl, 3-(HQ(0)QcyclohexyI or 3-oxocyclohexyl, but R 3 is more preferably 
cyclohexyl (i.e. un$nb$tituted), cycloheptyi (Le, unsubstituted), 3-hydraxy-cyclohexyl 
10 (i,e. 34iydroxycyclohexan-l-yl) (e-g. in a cis configuration), 4-oxo-cyclohexyl (Le. 4- 
oxocyclohexan-l-yl), 4-0iydraxyi3nino)cyclohexyl (i.e. 4-(hydroxyimino)cyclohexan-l- 
yl), ^(Ci^^oxyimino^clohcxyL 4-(andnocarbonyl)cyclohexyl (i.e. 

4-{aminocarbonyl)cyclohexan- 1-yJ) (e.g. in a cis configuration), 1-methylcyclohexyl, 
3-methylcyclohexyl, 4 % 4-{difluoro)cyclohexyl fc or 3-aminocyclohexyl. 

15 

When R 3 is optionally substituted Cs^cycloalkyl, R 3 is most preferably cyclohexyl (i.e. 
unsubstituted), 3-hydioxy-cyclohaxyl (i.e. 3-hydroxycycIohBxan-l-yl) (e.g. in a cis 
configuration), 4-oxo-cyclohexyl (i.e. 4-oxocyclohexan-l-yl) T 4- 
(hydroxyimino)cyclohexyl (i.e. 4-(hydroxyjnuoo)cyciohexan-l-yl), or 
20 4^ttminocarbony3)cyclohexyl (Le. 4-(aminocaibonyl)cyclohexan-l--yl) (e.g, in a cis 
configuration). 

When R 3 is optionally substituted Cscycloalkyi (optionally substituted cyclopentyl), R 3 
can for example be cyclopentyl (i.e. unsubstituted) or mote suitably 3-hydraxy- 
25 cyclopentyl. 



9 



Whcai R 3 is optionally substituted mono-unsaftirated-C5«7cycloal1<y3nyl J preferably it is 
optionally substituted mono-xmsaturated-C5.6cycloaIkenyl # more preferably optionally 
substituted mono-unsaturated-Cgcycloalkenyl (i.e. optionally substituted 
30 mono-unsaturared-cyclohexenyl = optionally substituted cyclohexenyl). For example, the 
R 3 cyclohexenyl can be optionally substituted cycloftex-3-en-l-yl. 

When R 3 is optionally substituted moncMinsaturatedr-C5_7cycloalkenyl f in one optional 

embodiment the R 3 cycloalkenyl is optionally substituted with one or two substituents 
35 independently being fluoro or methyl. Preferably, in this embodiment, if there are two 
substituents then they are not both methyl. 

In another optional embodiment, the R 3 cycloalkenyl (e.g. cyclohexenyl) is optionally 
substituted with one substituent being fluoro or C^2 alk y 1 (preferably fluoro or methyl); 
40 more preferably the R 3 cycloalksny] (e.g. cyclohexenyl) is substituted with one fluoro 
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substituent oris unsubstituted. For example, the R 3 optionally substituted cycloalkenyl 
can be cyclohex-3-«n-l-yl (i.e. unsubstituted) or 4-fluoro-cyclohex-3-en-l-yl. 

Fox R 3 cycloalkenyl, the optional substituent(s) can for example be at the 1-, 2-. 3-, 4-, 5- 
5 or 6- position(s) of the cycloalkenyl ring. 

When R 3 is the heterocyclic group of sub-formula (aa), (bb) or (cc), then Y is preferably 
O orNR 10 , most preferably O or N-C(0>NH2. 

10 Suitably, RlO is a hydrogen atom (H), methyl, ethyl, C(0)NH2, C(0>Ci-2alkyl or 

C(0)-Cifluoroalkyl. Preferably, R 10 is not Ci_2alkyl or Ci.2fluoroalkyl. Suitably, R 10 
isnotCH2C(0)NH2. 

More preferably, Rl° is a hydrogen atom (H), C(0)NH2* C(0)-Ci.2alkyl (e.g. 
IS C(0)methyl) or CCO^fluoroaDeyl (e.g. C(0)-CF3>- Stffl more preferably R 10 is H, 
C(OJNH2 or C(0)methyl; for example C(0)NH2- 

When R 3 is the heterocyclic group of sub-formula (aa), (bb) or (cc), then it is preferable 
that R 3 is the heterocyclic group of sub-formula (aa) or (bb). more preferably of sub- 
formula (bb). 

In sub^formula (bb), n 1 is preferably 1. In sub-formula (cc). tP is preferably L That is, 
six-membered rings are preferred in the R 3 heterocyclic group. 

Suitably, in R 3 , the heterocyclic group of sub-formula (aa), (bb) or (cc) is unsubstituted 
25 on a ring carbon. On this connection, where Y is NRl°. R 10 is not a substituent on a ring 
carbon). 

In the R3 heterocyclic group of sub-formula (aa), (bb) or (cc), the one or two optional 
substituents preferably comprise (e.g. is or independently are) OH; oxo (=0); Ci_ 2 alkyl 
30 (e.g. methyl) or Ci-jfluoroalkyl (eg. Cifluoroalkyl such as -CH 2 F or -CHFi). More 
preferably, in the R 3 heterocyclic group of sub-formula (aa), (bb) or (cc), the one or two 
optional substituents comprise (e.g. is or independently are) Ci_2alkyl (e.g. methyl) or 
oxo; most preferably the one or two optional substituents comprise (e.g. is or are) oxo 
(=0). 

In the R 3 heterocyclic group of sub-formula (aa), (bb) or (cc). any oxo (=0) substituent is 
preferably on a carbon atom bonded (adjacent) to Y, e.g. is on a carbon atom bonded 
(adjacent) to Y only when Y is O or NRl°. 



35 
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In the R 3 heterocyclic group of sub-formula (aa), (bb) or (cc), any oxo (=0) substituent 
can suitably be at the 2-> 3-, 4-, 5- or 6- position of the R 3 heterocyclic ring. For example 
any oxo (=0) substituent(s) can be: at the 2- f 4- ox 5- positions) (e,g, 2-position or 4- 
position, or two oxo substitutes at 2- and 4- positions) of a R 3 heterocyclic group of sub- 
5 formula (aa), at the 2- 7 4-, 5- or 6- position^) (e.g. 4-position) of a six-membered R 3 
heterocyclic group of sub-fomiula (cc) wherein n 2 is 1, at the 2-, 3-. 5-, 6- or 7- 
position(s) (e.g. 5-position) of a seven-membered R 3 heterocyclic group of sub-formula 
(bb) wherein n 1 is 2, or at the 2-, 4-, 5-, 6- or 7- position(s) (e.g. 2-position) of a seven- 
membered R 3 heterocyclic group of sub-foanula (cc) wherein n 2 is 2. 

10 

(In this connection and generally herein, the 1 -position of the R 3 heterocyclic ring is 
deemed to be the connection point to the -NH- in formula (J) = the ring atom connecting 
to the -NH- in formula Q)» and the remaining positions of the ring are then numbered so 
that the ting heteroatom takes the lowest possible number). 

15 

In the R 3 heterocyclic group of sub-formula (aa), (bb) or (cc), any alkyl or fluoroal&yl 
substituent can for example be at the 2-, 3-, 4-, 5- or 6- position* e*g. the 1 -position, of 
the R 3 heterocyclic ring, for exampLe at the 1-, 3- or 5- position of a six-membered R 3 
heterocyclic ring. 

20 

In the R3 heterocyclic group of sub-formula (aa), (bb) or (cc) a any OH substituent can be: 
at the 5-position of a six-membered R 3 heterocyclic group of sub-formula (cc) wherein 
n 2 is 1 ; at the 5- or 6- position of a seven-membered R 3 heterocyclic group of sub- 
formula (cc) wherein ifi is 2; or at the 6- position of a seven-mcmbered R 3 heterocyclic 
25 group of sub-formula (bb) wherein n* is 2. 

Any other substituents of the R 3 heterocyclic group can optionally be positioned on the 
R 3 heterocyclic ring at numerical positions as described herein for when R 3 is optionally 
substituted C5_7cycloalkyl, all necessary changes to the wording being made. 

30 

In the R 3 heterocyclic group of sub-formula (aa), (bb) or (cc), preferably, only C]«2ancyU 
Cj^fluoroallcyl, Ouoro or oxo (=0) substitution or no substitution i$ allowed 
independently at each of the 2- and highest-numbered- positions oP the R 3 heterocyclic 
ring (e*g. at each of the 2- and 6- positions of a six-membered R 3 heterocyclic ring), 
35 and/or only Cij^sSkyh Ci-2 fIu0Ioa ^ c y' or fhioro substitution or no substitution is allowed 

at the 1 -position of the R 3 heterocyclic ring. 

When R 3 is the heterocyclic group of sub-formula (aa) and Y is NRlG, then R*0 is not 
C(0>Ci-2 alk y 1 ^ C(0)-Cj[fluoroalkyJ or-C(0>CH20-Ci.2*ttkyl According to one 
40 optional embodiment, when R 3 is the heterocyclic group of sub-formula (aa) and Y is 
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1SIR10 then rIO i S optionally not C(0)NHMe, C(0)-Ci_2alkyi, C(0)<:ifluoroaBcyi or 
-C(0)-CH20-Ci.2alkyl- 

Li one preferable embodiment, Y is O, S, SO2 or NH when is the heterocyclic group 
5 of sub-formula (aa). 

When R3 $ s the heterocyclic group of sub-formula (bb), n 1 is 1, and Y is NR 10 (e.g. 



when NHR 3 is E£i ^ ^ then R 10 is not Ci_ 2 aflcy] Ci_ 2 fiuoroalkyl. Mote 

preferably, when R 3 is the heterocyclic group of sub-formula, (bb) wherein n* is 1 or 2 
10 and Y is NR 10 , then R 10 is preferably not Crafty! or C^fluoroalkyL 

In one embodiment, when R3 is the heterocyclic group of sub-formula (bb), then 
preferably Y is O, S, SO2 or NR*0 wherein R 10 is H, C(0)NH 2 , C(0)-Ci_ 2 alkyi (e.g. 
C(0)methyl) or C(0>Ciflucaroalkyl (e.g. C(0>CaE^), or mom preferably Rl<> is H, 
15 C(0)NH 2 m C(0)Me, for example C(0)NH 2 or C(0)Me, most preferably C(0)NH 2 . 

hi one optional embodiment, when R 3 is the heterocyclic group of sub-formula (cc), then 
optionaUy Y is O, S, SO2 or NR 10 wherein R 10 is H, C(0)NH 2r CCOCx^alkyl (e.g. 
C(O)methyl) or C(0)-Cifluoroal]£yI (e.g. C(0>CF3). In this case R*0 can for example 
20 be H, C(0)NH 2 ot C(0)Me, for example H. 



Optionally, for sub-formula (bb) and/or fur sub-formula (cc), Y is O or NR 10 , 

When R 3 is optionally substituted C3.gcycloalkyi (e.g. Cg^cycloalkyi) or optionally 
25 substituted monoun $ aturated.~C5.7cy cl o alkenyl or an optionally substituted heteiocyclic 
group of sub-formula (aaX (bb) or (cc), then a substituent can be in the cis or trans 
configuration with respect to the -NH- group of formula Q) to which R 3 is attached 
(bonded); this includes mixtures of configurations wherein the stated con-figuration is the 
major component For example, an OH or -C(0)NHR 24 substituent on Cg^cycloalkyl 

30 can for example be in the els configuration and/or a NHR 21 substituent on 

C6-7Cycloa1kyl can for example be in (he cis or trans confi guration, with respect to the 

-NH- group of formate (I) to which R 3 is attached (bonded), including mixtures of 
configurations wherein the stated configuration is the major component. 

35 When R 3 is a tricyclic group of sub-formula (ee), then preferably Y 1 , Y 2 and Y 3 are all 
CH 2 . 
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Preferably, NHR3 is of sub-fonnula (a), (al), (b), (c), (c 1), (c 2), (c 3), (c 4), (c 5), (c <5), 
(c 7). (d), (e), (f). (g), (gl), (g2), (g3), (g4). (h), (i), (J), (k), (kl), (k2), (L), (m), (ml), 
(m2), (m3), (m5), (ft), (o), (ol), (o2), (o3), (p), (pi), (p2), <p3), (p4), (pS), (p6), (p7), (p8), 
(pf),(pJ0),(pll)or(q}: 

» • 

5 
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Ih the sub-formulae (a) to (q) etc above, the -NH- connection point of the NHR 3 group to 
the 4-position of the pyrazolopyridine of formula (I) is underlined. 

5 

Preferably, NHR 3 is of sub-formula (c), (cl), (c 2), (c 3), (c 4), (c 5), (c 6), (c 7), (d), (e), 
<f>, (gl), (g4), (h), (i), (j)- (k>, (kl), Ck2) y (L), (m), (ml), (id*), (m3), (m5), (n), (o), (ol), 
(o2), (o3), (p), (p2>, (p5X <P$), (p7), (p9), (plO), (pll) or (q). More preferably, NHR 3 is 
of sub-formula (c), (cl), (c 4), (c 5), (h), (i), (j), (k), <k2), (ml), (m2), (n), (o), (o2), (o3), 
10 (p2). (p5), (p6), (p9). (pi 1) or (q). NHR 3 can for example be of sub-foimula (c), (pi 1), 
(h), (k), (k2), (n) a (o), (o2) or (p9); or still more preferably (c), (pll), (h)> (k2), (n), (o), 
(o2) or <p9). Most preferably* R 3 is te!rahydrO-2H-pycan-4-yl or 
l-(aminocarbonyl)-4-pipeildinyl; that is NHR 3 is most preferably of sub-formula (h) or 
(k2), as shown above. 

15 

When NHR 3 is of sub-formula (n), then preferably it is in the cis configuration, i.e, 
preferably it is a c£s-(3-hydroxyoycloheKan-l-yl)ammo group, e.g. in any enantiomeric 
form or mixture of forms such as aracemic mixture. 

20 When NHR 3 is of sub-fomiula (p9)„ then preferably it is in the cis configuration, Le. 
preferably it is a c^-[4-(aniinoc^bon group. 



Where R 4 is Ci_2 fiuoroa lkyk then it can be Cifluoroalkyl such as monofluoromethyl, 
25 difiucEromefhyl or trifluoromethyi, 

R4a cart suitably be a hydrogen atom (H) or methyl (Me), more suitably H* 

R 4 can fbr example be a hydrogen atom <H); methyl, ethyl, Cifluoroalkyl, -CH2OH, 
30 -CH(Me)OH, -CM2CH20H, or -C^OMe; or preferably a hydrogen atom (H), methyl, 

ethyl, CF3. -CH2OH, or -CH20Me • More preferably, R 4 is methyL, ethyl, CF3, 
-CH20H, or OH20Me; for example methyl, ethyl, CF3 or -CH2OH. Still more 
preferably* R 4 is methyl or ethyl. Most preferably, R 4 is ethyj- 

35 Suitably, R 4 is not a hydrogen atom (H), and more suitably R^ is a hydrogen atom (H). 

When R 5 is Ci^aJkyl substituted by one substituent R 1 1 or R 5 is C2-4a]kyl (e.g. ethyl or 

n-propyl) substituted on different carbon atoms l>y two OH substituents, then suitably R 5 
40 is Ci^alkyl substituted by one substituent R 11 . 
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When i s Cj^alkyl substituted by one substituent R^*, it is suitable that R^ is 
Ci^alkyl (e,g. Ci^alkyl) substituted by one substituent R 11 . Suitably, R5 is 
-(CH^-R 1 1 wherein n 5 is 1, 2, 3 or 4 Or R 5 is -CH(Me)-Rl 1. Preferably ia 1, 2 or 
3, mora preferably 1 or 2, still more preferably 1. 

5 

Suitably, R 11 is: hydroxy (OH); C^alkoxy or Cx-2al k wy (such as t-butyloxy a ethoxy 
or preferably methoxy); Cjfluoroalkoxy; -NR 12 R 13 ; -NR l5 -C(0)R 16 ; or 
-NR 15 ^(0)2R l *. More suitably, R* 1 is hydroxy (OH), C^alkoxy (e.g. C!. 2 alkoxy) s 
or -NRl^R 1 ^; still more suitably OH, sthoxy, methoxy, NH 2s NHMe, NHEt, NMe^ 
10 pynolidm-l-yl or piperidin-l-,yl; preferably OH, methoxy, NH 2 , NHMe or NMe^. 

Where R 5 is Ci_ga]kyl, then suitably it is Ci^alkyl or Cj^alkyl or Cj^alkyl or 
Ci_3aDcyL Where R 5 is Ci-3fluoroalkyl then suitably it is C^fluoroaDkyl or 
CifluoroaHcyl such as monoriuoromethyl, difluorornethyl or trifluoiomethyL Where R5 
15 is C3_gcycloallcyl optionally substituted by a Chalky! group, then optionally the 

C3_gcycloalky] is not substituted at the connecting ring-carbon. Where R5 is optionally 
substituted C3_8cycloaJkyl, then suitably it is C3-gcycloalkyl (i.e. unsubstituted) and/or 
optionally $ubstituted C3^cycloalkyl such as optionally substituted cycloprcrpyl or 
optionally substituted cydohexyl, 

20 

When R5 is optionally substituted -(CH2)n 4 -C3-8cyo1oaHcyt, then n 4 is preferably 1, 
and/or suitably R 5 is optionally substituted -(CH2) n 4 -C3_6cycloalkyl such as optionally 
substituted -<CH2)tt 4 -cyclopixipyl or Optionally substituted -(CH2)n 4 -C6 c y cloall «yl- 
When R5 is optionally substituted -(CJH^^Cs-gcycloallsyl, preferably it is not 
25 substituted. For example, R 5 can be ^cyclohexyDmethyl-, that is -CH2-cyclohexyl, or 

-CH2^ c y c]o P ro py 1 - j 

! 

When R 19 is Cj^ftBcyL optionally it can be methyl 

j 

30 When R* is ^ 2 ) n ^(0)Rl6 ; -(^^"^(ONRlZRlS; .CHR^ C (0)Nr12r13 ; 
<CH 2 ) n 1 l-C{0)OR 1 6; ^CH^n 11 <J(0)OH; <;HRl9-C(0)ORl«; <iB0R19<:(O)O^ 

^CH 2 )n"-S(0)2^ ox-(CM2)n U <^N; then R5 can 

suitably be ^CH^n 11 ^)^^^; <CH2)n n -C(0)ORl6; -KCH^H^OOH; or 
<e&2)n n -CHi more suitably -(C^Dn^C^OR** or -(CH^U-CH; or preferably 
35 '(CH 2 ) n 11 -C(G)OK 16 . j 
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Preferably, n* 1 is 0, 1 or 2; mote preferably n n is 0 or 1, for example 0. 
When R 5 is -(CH^ 13 -***. n 13 can for example be 0 or 1. 

Suitably, Het is a 5- or 6-membered saturated or unsaturated heterocyclic ring, and/or 
preferably Het is a 4-, 5-, 6- or 7-membered saturated heterocyclic ring.Suitably. me 
heterocyclic ring Het contains one ring-hetero-atom selected from O, S and N- Suitably, 
the carbon ring-atoms in Het are not substituted. Het can for example be: 



i O K> mo . md 




or 




NR 1T 



When R5 is phenyl (Ph), -CHfrPh, -CHMe-Ph, -CHEt-Ph, CMe2Ph, or -CH^CT^-Ph, 
wherein the phenyl ring Ph is optionally substituted, then suitably Ph is optionally 
substituted with one of the substituents defined herein. Preferably, R 5 is phenyl (Ph) or 
15 -CH2-Pb wherein the phenyl ring Ph is optionally substituted with one or two substituents 

as defined herein. 

When R 5 is phenyl (Ph), -CH2-Ph, -CHMe-Ph, -CHEt-Ph, CMe2Ph, or -CH 2 CH 2 -Ph, 
wherein the phenyl ring Ph is optionally substituted with one or two substituents, then 
20 preferably the phenyl ring Ph is optionally substituted with one or two (e.g. one) 

substituents independently being: fluoro; chloro; Ci_2alkyl (e.g. methyl); Cifluoroalkyl 
(e.g. tritluoTomemyl); Ci_2alkoxy (e.g. methoxy); or Cifluoroalkoxy (e.g. 
trifluofomethoxy or (hfluoromethoxy). Ph can be unsubstituted. 

25 When R 4 and R 5 taken together are -tCOfip 1 - or -CCH 2 )p 3 -X 5 -(CH2)p 4 -, in which x5 
is O or NRl7»; than preferably R 4 and R 5 taken together are-(CH2)p 1 -. m one 
embodiment of the invention, R 4 and R s are not taken together to be either -(CH2)p L - or 

(CH2)p 3 -X5.(CH2)p 4 -. 

30 When R 4 and R 5 taken together are -(CH^p 1 -. then p 1 can for example be 2, 4, 5 or 6. 
p 1 is preferably 2, 4 or 5, more preferably 2 or 4. 

When R 4 and R5 taken together ate -(CH2) p 3 -X5-(CH2)p 4 -, in which X$ is O or NR"a ; 
then suitably: p 3 is 2, and/or p 4 is 2, and/or one of p 3 and p 4 is 1 and the other of p 3 and 
35 p 4 is 2, and/or p 3 and p 4 are bom 1. Suitably, X* is O. -(CH2) p 3 -x5-(CH2)p 4 - can for 
example be -(CH2)2-°-( CH 2)2-- 
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Id One embodiment of the invention, r4 and R 5 are not taken together as -(CHj^ 1 - or 
-CCH2)p 3 -X5-(CH2)p 4 -. 



It is preferable that Ar has the sub-formula (x). 



Preferably, in sub-formula (x), two or more (more preferably three or more) of A, B, D 7 E 
10 and F are independently C-H (carbon-h ydrogen), C-F (caibon-fluorine) or nitrogen (N). 

Preferably, in sub-formula (x), three or more of A, B, D, E and F are independently C-H 
(carbon-hydrogen), C-F (carbon-fluorine), nitrogen <N) 3 or nitrogen-oxide (N*-0~). 

15 Preferably, in sub-formula (x), two or more (e.g, three or more) of A, B, D, E and F are 
independently C-H (caibon-hydragen), C-F (carbon-fluorine), or nitrogen (N); and one or 
more (e.g. two or more) others of A, B, D, E and F are independently C-H (carbon- 
hydrogen), C-F (carbon-fluorine), C-Cl (carbon-chlorine), C-Me, C-OMe, or nitrogen 
(N). More pref erably, in sub-formula (x), two or more (e.g. three or more) of A, B , D, E 

20 and F are C-H (carbon-hydrogen); and one or more (e.g. two or more) others of A, B, D, 
E and F are independently C-H (carbon-hydrogen), C-F (carbon-fluorine), C-Cl 
(carbon-chlorinfi), C-Me, C-OMe, or nitrogen (N). 

Preferably, in sub-formula (x)„ two or more (e*g. three or more, e.g. four or more) of A, 
25 B, D, E and F are C-H. 

Preferably, in sub-fonnula (x), no more than one (more preferably none) of A, B, D, E 
and F are independently nitrogen or nitrogen-oxide CN + -0~). 

30 Preferably, in sub-formula (x), none of A, B, ID, E and F are nitrogen-oxide (N+-0-). 

Preferably, Ar has the sub-formula (x) which is sub-formula (xl), (x2), (x3) t (x4), (x5), 
<*6), (x7), (x8), (x9), (xlO), (xl 1), (xl2), (xl3), (x!4), (xl5) or (x!6): 
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•"n *o *D 



(x2) 



(*3) 



(x4) 



(x5) 




(x7) 



<x6) 





(5C10) 



7 Xc> 

<x11) < x12 > 





(X13) 



<x14) 



(X15) 



(X16) 



More preferably, Ar has the sub-formula (x) which is sub-formula (xl), (x2), (x3), (x8), 
(xl3), or (Xl4). Still more preferably, Ar has the sub-foimula (x) which is sub-formula 
5 (xlX <x8), (x 13), or (xl4). Most preferably, Ar has the sub-formula (x) which is sub- 
formula Cxi). 



In sub-formula (x), preferably, R 6A , R 65 , R® 5 , R^ and/or R°^, independently of each 
10 other, is or are: a hydrogen atom OH), a fluorine, chlorine, bromine or iodine atom, 

methyl, ethyl, n-propyl, isopropyl, C4alkyl, trifluoromemyl, -CH2OH, methoxy, ethoxy, 
n-propoxy, isopropoxy, CifluoroaDcoxy (e.g. trifluoromethoxy or difiuoromethoxy), 
cyclohexyloxy; cyclopentyloxy; nitro (-NC>2)» OH, Ci_3alkylS(0)2- (such as MeS(0)2-), 
C^alkylSCOk-NH-such as Me-S(0) 2 -NH- ( Me2N-S(0)2-, H2N-S(0)2- -CONH 2 , 
15 -CONHMe, -C(0)OH, cyano (-CN), NMe2, or Ci_2a]Kyl-S(0)2-CH 2 - such as 
Me-S(0)2-CH2-- 
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More preferably, R 6A , R 6B , R^°, R 6 ^ and/or R^F independently of each other, is or 
arc: a hydrogen atom (B), a fluorine, chlorine, bromine or iodine atom* methyl, ethyl, 
n-propyl, isopropyl, isobutyl, trifluoromethyl, -CH^OH, methoxy, ethoxy, n-piopoxy, 

isopropoxy, Cifluoroalkoxy (e.g, triflnoromethoxy or difluoromethoxy), nitro (-NO2). 
5 OH, Ci-3alfcylS(0)2- such as MeS(0>2-, Ci_2^ylS(0)2-NH- such as Me-S(0)2-NH-, 
-CONH2, eyano (-CN), or Ci_2^BcylS(0)2-CH2- such as Me-S(0>2-CH2- 

Still more preferably, R 6A , R 6 ^ R 60 , R 65 and/or R® 7 , independently of each other, is 
or are: a hydrogen atom (H), a fluorine* chlorine or bromine atom* methyl, ethyL 
10 n-propyl* isopropyl, trifluoromethyl, -CH2OH. methoxy, ethoxy, n-propoxy, 

difluoiomethoxy, OH or MeS(0)2-> 

"When two adjacent groups selected from R 6A , r6R, R^D, R^E and %6F are taken 
together, then, preferably, when taken together they are: ^H=CM-C^B&=CH2r> 
15 -<CH2)i, 14a - wheie ix 14a is 3, 4 or 5 (e.g. 3 or 4), -<XCMe2>-0- 3 ^Q-<CH2)n 14b -0- 
where *14b ^ j -CH=<3I-NRl5b^ -N=CH-NR*5b-; -N=N-NR 15b wharednRlSb is 
H or CiJ2pikyl (preferably R 1 ^ j s jj). More preferably, in this embodiment, two 
adjacent groups selected from R 6A , R 6B , R^>, R^ and R 6 * 7 are taken together and are: 
-CH=CM^CH=CH2- or -(CH2)n U *- where n 14a is 3, 4 or 5 (e.g. 3 or 4). 

20 

In sub-formula (x), e.g. in sub-formula (xl), suitably, one, two or three of R 68 , R^ and 
r6E 3^ other than a hydrogen atom CBD- 

In sub-formula (xX e.g. in sub-formula (xl), preferably, one or both of R^A andR^ are 
2S independently a hydrogen atom (H), a fl uorine atom (F)t or methyl - For example, one or 
both of R^A and r6F can be a hydrogen atom (H). 

In sub-formula (x), e.g. in sub-formula (xl), suitably the ring or ring system is 
unsubstituted, monosubstituted, disubstituted or trisubstftuted; or preferably the ring or 

30 ring system is unsubstituted, monosubstituted or disubstituted; more preferably 

monosubstituted or disubstituted. In sub-formula (x), e«g. in sub-formula (xl), for 
monosubstitution of the ring or ring system, then the one substjtueot selected from R^ A * 
R 6B , r6D 5 R^F is suitably present ai the 3- or 4-position with respect to the - 

(CR4 R 5)_ side-chain (i.e. D is CR&> where R^D is other than H), or is a 2-methyl, 2- 

35 ethyl, 2-fluoro or 2-chloro substitoent. In sub-formula (x), e.g. in sub-formula (xl), for 
disubstitution of the ring or ring system, then 3,4-disubstitution, 2,4-di$ub$iitution, 2,3- 
disubstitution or 3,5-disubstitution is suitable. 

In one preferable embodiment, Ar has the sub-formula (xl) and is: phenyl, monoalkyl- 
40 phenyl-, mono(fluoxoalkyl)-phenyl- ( monohalo-phenyl-, monoalkoxy-phenyl-, 
mono(fluomalkoxy)-phenyl-, mono(N,N-dimethy]amino)-phenyl-, 
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mon oOnethyl -S C>2-NH0-ph€&yK mono(methyl-S02-)-phenyl- 1 dialkyl-phenyl-, 
monoalkyi-monohalo-phenyK iiiQno(fluoroalkyl)-.monohaTo-phOTyl-, dihalo-phenyl-, 
dihalo-monoalkyl-phenyl-, dihaIo-moTio(hydroxyniethyl)-phenyl- (e.g. 2,3-dichloro-6- 
(hydroxyni$thyl)-phenyl~), or dialkoxy-phenyl- such as 3,4-dimethoxy-phenyl-. The 
5 substituents can preferably be further defined, as defined in preferable embodiments 
herein. 

la one preferable embodiment, Ar is of sub-formula (xl) and is: monoalkyl-phenyl-, 
njono(fluoroaIkyl)-phenyK monohalo-phenyi-, monoalkoxy-phenyl-, 
10 mono(fluoroalkoxy)-phenyl-, diaLkyl-phenyK monoalkyl-monohalo-phenyl-, dihalo- 
phenyl- or dihalo-monoalkyl-phenyl- . 

More preferably, in this embodiment, Ar is: 

- monoCi^alkyl-phenyl- or monoCi^alkyl-phenyl- $uch as ^alkyl-phenyl- (eg. 
15 4-C i _3 alkyl-phenyl-) or 2-Ci_2alkyl-phenyl-; 

- monoCifluoroalkyl-phenyl- such as 4-C ifluoroalkyl-phenyl-; 

- monoC ^jjalkoxy-phenyl- such as 4-C i _3 alkoxy-phenyl- or 3-Ci_3alkoxy-phenyl-; 

- mono(CifluoroaIkoxy)-phenyi- such aB 4-CifluoroaIkoxy-phenyl-; 

- diCi^alkyi-phenyl- or diCi-2 a ^l-pl*enyJ- or dimethyl-phenyl- such as 3,4-dimethyl- 
20 phenyl-, 2,4-dimethyl-phenyl-, 3,5-dimethyi-phenyl-, 2,3 -dimethyl-pheny] - or 2,5- 

dimethyl-phenyl-; for example 3,4-dJmedTiyl-phenyl~, 2,4-dimethyl-pheiiyI-, 23-dimethyl- 
phenyl- or 3,5-dimethyI-phenyl-; 

- monoCj^alkyl-monohalo-phenyl-, such as monoCi^alkyl-^^^halo-phenyl- and/or 
monqCi.3 allcyl-monochloro-pheaiyl- or nionoCi^alkyl-mcmoflnoro-pheTiyl-, for 

25 example 4-methyl-3 -chloro-pheny 1 3-methyl-4-chloro-phenyl~, or 
2-m^hyl-4-chloro-phenyl-; 

- dihalo-phenyl- such as 2-chloro-4-fluorophenyl- or 2,4-difluoro-phenyl- or 4-bromo- 
2-fLuorophenyl- or preferably 4-cMoio-2-fluorophenyLs for example dichloro-phenyl- 
such as 3,4-dichloro-phenyl- or 2,4-dichloro-phenyl- or 2,6-dichIoro-phenyl- or 

30 preferably 2,3-dichlodro-phenyl-; or 

- dihalo-monoCi.2alkyl-P^™yl- e.g. 2,4-dichloro-6-methyl-phenyK 



In an alternative embodiment, Ar has the sub-formula (z). 

35 

Preferably, in sub-formula (z), three or more (for example all) of J, L, M and Q are 
independently C-H, C-F, C-Ci-2alkyl & C~Me), C-[coraiection point to formula (I)], or 

nitrogen (N). 



40 Pteferably, in sub-formula (z), no more than two (for example no more than one) of J, L, 
M and Q are nitrogen (N). 
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Suitably, Q xs C-[connection point to formula (J)]. 

Suitably, R 9 is a hydrogen atom (H) or Diethyl. 

5 Suitably, R 6 ^ R 6L » R 61 ^ and/ox R 6 Q independently is or are: a hydrogen atom <H); 

fluoro; chloro; Ci^kyi methyl); Cjfiuoroalkyl (e.g. CF3); Cj^aUuxy (iflfifhojcy); 
Cifluoroalfcoxy (e.g. CJF2HO-); OH (including any tautomer thereof); or phenyl 
optionally substituted by one substituent being fluoro, methyl, Cifluoioalkyl, methoxy or 
Cifluoroalfcoxy- More SuitablyR 6 *, R^L R 6M and/or R 6 Q independently is ox axe H, 
10 OH (including any loeto tautomer thereof), or more preferably C^alkyl (e.g. methyl) or 
Cifluoroalkyl- 

Whsn Ar has the sub-formula (z)» then sub-fonnula (z) can suitably be one of the 
following: 



15 




Suitably, R 7a is H or Chalky*, more suitably H or methyl. Suitably, R^a j s a 

20 Preferably, R 7 and/or R 8 are independently a hydrogen atom (H); Cj^alkyi such as 
methyl; Cs^cyeloalkyl; or phenyl optionally substituted by one or two (e.g. one) 
substituentfi independently being: fluoro, chloro, Cj^alkyl, CiFluoroalkyl, Ci^^ko^y or 
Cifluoroalkoxy; or R 7 and R 8 together are -(CH 2 ) n 6 - or -(CH2)n 8 -X 7 -(CH2) n 9 - 
wherein X 7 is NR 14 or preferably O. 

25 

When R 7 is cycloalfcyl or optionally substituted phenyl, then preferably R 8 is neither 
cycloalkyl nor optionally substituted phenyl. In rhis case, R 8 can for example be H. 

Mom preferably, R 7 and/or R 8 independently are a hydrogen atom (H) or C^aJkyi. It 
30 is preferable that R 8 is a hydrogen atom (H). 
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Preferably n<* is 4 or 5. Preferably n 7 is 3 or 4. Preferably, n*, and/or n™ 
independently is/are 2. 

Preferably, R 12 and/or R 13 independently are H; Ci_ 2 alkyl such as methyl; 
C 3 6 eycloalkyl; or phenyl optionally substituted by one or two (e.g. one) snbstituents 
independently being: fluoro, chloro, Ci. 2 alkyl. Cifhioroalkyl, Ci_ 2 alkoxy or 
dflnoioalkoxy, orR* 2 andR* 3 together are -(CB^ or ^Ca^X^CHa)^ 
in which X 12 is NR 14a or preferably O. 

When Rl2 is cycloalkyl or optionally substituted phenyl, then preferably R* 3 is neither 
cycloalkyl nor optionally substituted phenyl. In this case. R* 3 can for example be H. 

More preferably, R 12 and/or Rl 3 independently are a hydrogen atom (H) or C^alkyl- 
15 It is preferable that R 13 is a hydrogen atom (H). 

Preferablyn6ais4or5. Preferably n 7 * is 3 or 4. Preferably, n**tP* and/or nlO* 
independently is/are 2. 

20 moneembodiinentof the invention, NR?R 8 and/or Nr12r13 can for example 

i-o ;-o >°x> ^ i-0 rw 

independenflybe ' VV or ^ or > or • ,or 

(i.e. Rl2 and R 13 together or R 7 and R« together are ^CTI^-W^MCH^-), or 

! ~A — / ^ e R 12 ^ R 13 together or R 7 and R* together are -(CH2)2-0-(GH2)2->» 
or NMe2- 

Suitablv R 14 R l4a R 17 and/or R m independently are: a hydrogen atom (H); 
Cj_ 2 alkyl; Cifluoroalkyl (e.g. CF 3 ); -C(OJMe; -CCO)NH 2 ; or -S(0) 2 Me. More suitably, 
r14, Rl4a t r17 and/or R 17a independently is/are: H, Chalky!, or -C(0)Me; or for 
example H or Cj^alkyl. 



25 



30 



Suitably, R 1 ^ is a hydrogen atom (H) or C^alkyl (e.g. tBu or Ci _ 2 alkyl e-g. methyl); 
more suitably, R 15 iB a hydrogen atom (H). 

Where Rl5a, independent of other RiSa is a hydrogen atom (H) or Ci^alkyl, it can for 
35 example be H, *Bu or Ci-2slkyl such as methyl. Suitably, R 15a , independent of other 
Rl5a, ie H or Ci^alkyl* more preferably H. 
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Preferably, Rl5b is H- 

Suitably, R 1 ^ is Cj^alkyl (eg. Ci^fikjfl) or C3.gcycloalkyl (e.g. C5_gcycioalkyl); 
5 more suitably R 16 is Chalky! (e.g. Ci_2aJleyl). 

Preferably, Rl&Ms: 
Ci^alkyl (eg. Ci^alkyl); 

C3_geycloalkyl (e.g, Cs^cycloalkyl) optionally substituted by one oxo (=0), OH or 
10 methyl substituent (e.g. optionally substituted at the 3- or 4-position of a C^gcycloalkyl 
ring; and/or preferably unsubstimted C3^5cycJoalkyl); 
C3.$cycloalkyl<2l2- (e.g. C5_6cycloalkyl-CH2-); 

pyridinyl <e.g. pyridin-2-yl) optionally substituted on a ring carbon atom by one of: a 
halogen atom, Ci-24iky]» Cifluoroalkyl, Ci^alkoxy or Cifluoroalkoxy; 

IS Ar5c ; 

pheuyL optionally substituted by one or two substituents independently being: a halogen 
atom, Ci^fdlgfl, Cifluoroalkyl, Ci^alkoxy or Cifluoroalkoxy; 

benzyl optionally substituted on its ring by one or two substituents independently being: a 
halogen atom, Ci^rikyl* Cjfluoroalkyl, Cijgaihoxy or Cifluoroalkoxy; or 

20 a 5- or 6-membered saturated heterocyclic ring connected at a ring-carbon and containing 
one or two ring-hetero-atoins independently selected from 0 7 S* and N; wherein any ring- 
nitrogens which axe present are present as NR. 27 where is H, Cj^alkyl or -C(OJMe 
(preferably H or Ci^kyl); ™ d wherein the ring is not substituted at carbon. 

25 More preferably, R 16a is: C^aU^l (e.g. Chalky!); unsubstituted C^scycloalkyl (e.g, 
unsubstituted Cs-gcycloalfcyi); phenyl optionally substituted by one or two substituents 
independently being: a halogen atom, Ci^&kyl* Cjfluoroalkyl, C\ m 2^kssocy or 
Cifluoroalkoxy; or benzyl optionally substituted on its ring by one or two substituents 
independently being: a halogen atom, Ci^ptkyU Cifluoroalkyl, Ci-^alkoxy or 

30 Cifluoroalkoxy. 

Suitably, R 30 , independent of other r30 i j 5 a hydrogen atom OH) or Chalky], for 
example H, t-butyl or Ci^a^M- 

35 

Preferably, the compound of formula CD oar the salt thereof is a compound of formula QA) 
or a salt thereof: 
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Formula (IA) means that more than 50% of the compound or salt present has the 
stereochemistry shown at the carbon atom bearing the R 4 and groups, 

5 

Preferably, the stereochemistry at the carbon atom bearing die R 4 and groups is such 
chat there is an enantiomeric excess (e.e.) of 50% or more at the carbon atom bearing the 
R 4 and R^ groups (ignoring the stereochemistry at any other carbon atoms). More 
preferably, the enantiomeric excess (e.e.) is 70% or more or 80% or more, still more 
10 preferably 90% or more, yet more preferably 95% or more, at the carbon atom bearing 
the R 4 and R 5 groups (ignoring the stereochemistry at any other carbon atoms). 

"Enantiomeric excess" (e.e,) is defined as the percentage of the major isomer present 
minus the percentage of the minor isomer present For example, if 95% of major isomer 
15 is present and 5% of the minor isomer is present, then the e.e. would be 90%. 

In formula (IA), it is preferable that R 4 is not a hydrogen atom (H). In formula (IA) 3 
more preferably R 4 is methyl, ethyl, CifluoroaDcyl (such as CF3), -CH^OH, or 
-CH^OMe; still more preferably R 4 is methyl, ethyl* CF3 or -CH2OH; yet more 
20 preferably R 4 is methyl or ethyl; and most preferably R 4 is ethyl. 

In formula (IA), it is particularly preferable that R 5 is a hydrogen atom (H) and R 4 is not 
a hydrogen atom (H)- In formula (IA), it is more preferable that R 5 is a hydrogen atom 
(H); and R 4 is methyl, ethyl, Cj[fluoroalkyl (such as CF$) 7 -CH2OH, or -d^OMe (e.g. 

25 methyl, ethyl, CF3 Or -CH2OH). In formula (IA), it is most preferable that R s is a 
hydrogen atom (H); and R 4 is methyl or ethyl (preferably etbyl)* 

In formula (IA), when R 4 is not a hydrogen atom (H), and optionally when R 5 is a 
hydrogen atom (H), it is particularly preferable that Ar, such as having sub-formula (xl), 
30 is a monocycle. That is, in formula (IA) and when R 4 is not a hydrogen atom (H), it is 
particularly preferable that two adjacent groups selected from R 6A , R 6B , R 61 *, R^E and 
R6P are not taken together to form part of a second ring. 
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The Examples 1. 8, 24, 28, 63, 127, 129, 174 and 178 disclosed to having 
formula (IA.) wherein is H, and wherein R* is methyl, ethyl, -CH 2 OH, or -CH 2 OM a , 
and wherein Ar is a monocycle, have been found to have greater PDB4B inhibitory 
activity than the comparable Examples 6, 7. 29, 26, 64, 126, 124, 170, and 177 which 
have the opposite stereochemistry at the CR+R 5 carbon atom. 



to an especially preferable embodiment, M-CR^-Ar is the N-CR^-Ar group as 
10 defined in any one of Examples 1 to 314. 

Ii is particularly preferred that the compound of formula (I) or the salt thereof is: 

15 i^yl-tf-[(129-l-]*enyto^ 

£>lp yridme-5 -carboxarnide 

lHjmyl-N-U-metbyl-l-phenyle^ 

pyrazolo [3 yridine-5 -carboxarnide 

l-cthyl-AHl-^methylsii^^ 
20 pyrazolo[3.4-ttipyddme-S-carboxaimde B . M . 

Ar-(diphenylmemyl)-l^^^ 
&]pyridine-5-carboxaraide 

l^thyl-N-[M3-pyridmy^^^ 

Wpyridine-5-carboxamide - r „ - 

1-ethyl-AT-KlSH^^^ 
&]pyridine-5<»rboxamide 

l^thyl-ZHCl^l-pbenyl^y^ 
30 &]pyridine-5-carboxamide . . 1IT 

l^yl-2^[l-memyM-{4-pyrid^^^ 
pyrazolo[3.4-Wpyiidine-5-carboxamide 

l^ m yl-//-[(UO-l-phenyle^^^ 
&]pyri dme-5-carbox amide 
35 ivHM^hlorophenyl^ylj-l^ 

pyrazoloP,4-2»]pyridme-5^aTboxainide 

l^yl-tf-lWCettyloxyfrhc^^ 
pyrazoLo[3>^]pyridine-5-carboxamide 

l^yl-7/-(34iydroxy-l-phenylprr^^ 
40 P yrazo1ot3.4-fc]pyrid^ne-5-earboxamide 

l^thyl-jV-[l<34,ydroxyphen^ 
pyrazolo[3,4-&]pyriaine-5-carbc»amide 



25 
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i\K2-(dimethylamino)-l^ 
pjra2olo[3,4-&]pyridine-5-caiboxaroide 

l-ethyl-iV-[l-phenyL~2-(l-pym 

pyraro]ol3»4-bJpyridine-5-caT^oxaiiiide 

pyrazo1o[3,4-fc]p>oidine-5<arboxaiiiide 

l-ethyl-iV-{ l-[4-(piopyloxy)plienyl]ethyl }-4-(teti^ydro«:^ 

pyrazolo [3 ,4-&]pyiidiiie-5-carbox.ajnnide 

methyl 3-({ [l^thyl^tetrahydro-2^ 
10 yl]carbonyl}ainmo)-3-phenylprc>paiioate 

l-efiiyl-jV^l-(4-fl^ 

pyrazolo [3>4-b]pyridiiie-5-cart)Oxarnide 

jVL[l-(4-chlorophenyl)e^^ 

pyra2»lo[3,4-&]pyridiiie-S^aiboxaniide 
15 ethyl ({ [l-ethyl-4-(te&^^ 

yl]carbonyl }amjno)(plienyJ)acetate 

i^thyl-AM(LR)-l-I>(m^ 

pyxazolo[3 s 4-&]pyiidfo^ 

l-cthyl-]V4(lS)-2Krae^^ 
20 pyrazolo[3 % 4-&]pyridine-5-carboxaroidfi 

J\T-[(lJ?)-2-ainim>-2^^ 

pyrazolo [3 ? 4-fcJ pyri dhie^S-carboxamide 

lH3thyl-tf-[(lJ^^^ 

pyrazol o [3 ,4-&]pyridine-5 -carboxami de 
25 l^tbyl~iV-[(12?)-l-(4-nitrophenyl)Bihyl]^ 
pyra2olo[3,4-A]pyddinB-5-carboxaimde 
l-cthyI-J>H(l#-24iydra^ 

pyrazolo[3A&]py«^ e - 5 ^^O xam ^ 

l-ethyl-2V-[(li?)-2-^ 
30 pyrazolo[3,4-6Jpyridin^5-carboxaimde 

l^thyl-AK2-hydroxy^ 

pyrazo!o[3 9 4-6]pyridine-5-carboxan3ide 

iV-[l<3-cyanophenyl)etbyU^ 

pyrazolo[3 T 4-i]pyridjne-5-caxboxaiiude 
35 /Hcyano(phenyi)m^^ 

£]pyridiae-5-carboxamide 

iV-{cyclopropyl[4-(methyloxy)phenyl]methyl}-l^ 
ylanrinoH /?-pyi^olo[3,4-i]pyridin€t-5-carboxanridD 

1 -ethyWST-[ l-( 1 -naphthiiJeiiyl)ethyl]^(tetrahydTO-2H-pyran-4-y^ amino)-lH- 
40 pyrazoJo[3,4-6]pyjidine-5-carbQxamide 
^-(l£-diphenylethyl>l^ 
&Jpyridine-5-carboxamide 
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l-efhyl-iV-{ H4-(methyloxy)phenyl]buiyI } -4-(tetrab ydro-2#-pyran -4-yi amino)- 1 H- 
pyrazolo[3,4-fc]pyridine-5-carboxamid^ 
l-etbyl-tf-[(l/?)-H^ 
pyrazolo[3,4-6]pyricfina-5-catboxaTttide 
5 l-ethyI-AT-[(l,S>l-(l-^ 

pyrazoIo[3 T 4-&]pyudine-5-carboxaiidde 

N-[ l-(aminocarbonyl)-l-phOTylpf opyl]- l-ethyl^(tetrahydix>-2H-pycan-4-ylamino)-lH-- 
pyrazolo[3,4-^]pyridine-5-carboxartiide 

l^thyl-iST-(l -phenylcydopen^ amino)- Lff-pyrazolo[3,4- 

10 i>]pyridiu&-5-caTboxaijiide 

l-€thyl-i^(4-phenylte^^ 

pyra2olo[3,4-5]pyridine-5^arboxaj»ide 

1-ethylJHHl-phen^ 

fcJpyridine-5-carboxaniide 
15 N-{ l-[4-(cyclohexyloxy)-3-nieihylphenyl]ethy! } -1 -ethyl-4*(tet^ydro-2H-pyran-4- 

y]arnMo)-l>ff-pyrazolo[3,4-i&]pyridine-5<wboxami^ 

HMcyclohexyloxy)^ }-l-etbyl^(tetiahydro-^^ 

ylamiro>lH-pyrazolc>[3,4^^ 

i^[l-(23-tttGhloiopheny^ 

20 pyi^oIop,4-^]pyridJne-5^afboxainide 
JV-{l-[4-(cyclohexylra^ 

ylamiEo)-lH-pyrazolo[3^^ 

tf-{H4^cyclope©tylQxy)pheny^ 

pyrazolo[3 ,4-fe]pyridine-5-carbox amide 
25 l-ethyl-jftHl-(4-ireA^^ 

pyrazo]o[3 ? 4-^]pyridiae-5-c^Tboxamide 

N-{ l-[4-(14-dimethylet^ 

yIamino>ljy-pyrazolo[3*^^ 

N-l H4-bromophmyl)e^ 
30 pyiazolo[3A^Jpyridine-5-carboxamid6 

lH3thyWV-[(l#-l-(^ 

pyrazolo[3,4~&]pyddine»5-carboxainide 

N-{ H4-(axniiiosTilfo^ 

pyrazolo[3 7 4-6]pyjdd^e^5-c»rboxainid6 
35 l^thyl-/^(l-methyl-l-phOT^ 

pyrazolo [3 ,4-A]pyridiiie-5«-carboxamide 

iHl-(i3-benzodioxttl-^^^ 

pjrazoIo[3,4-&Jpyridime-5-carboxwiide 

l^thyl-A41-(4-(in6^^ 
40 py^olo[3,4-^]pyridiDB-5-carbQxajnide 
l^thyl-A^l-(4-fluoro^^ 

pyrazolo[3,4-fc]pyridine-5-carbc^aaQide 
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jV41-(3-cUorophe^ 
pyra2olot3,44>]pyridine-5^arboxamide 

pyiraoloP t 4-6)pyridin^ 
5 ^{ I.(4^1 # l-dura^yle^ 
ylaminoXJJJ-pynizolo^ 
l-ethyl-AT-{ l-[4^1-jnefliyte*yl)pheny^ 
pyni2olop,4-fc]pyijditie-5-carboxaiiiide 
N-[1-P,5^1imethylpheny^ 
10 pyrazolo [3 9 4-^]pyridme-5-carboxanoide 
l-ethyl-jV-[(l&2^ 

pyrazolo[3,4-fe]pyridine-5^arboxaiiiide 
l^thyl^-{(l/9-144^me^^ 
pyrazolo{3 ,4-fc]pyri dinoS-carboxami de 
15 l^thyl-N-{(l^l-[4-(mBihyloxy)phm 

pyrazolo p ,4-&]pyri<tin6-5-carboxamid& 

l^yl^<l-phenyih^ 

Wpyridine-5-carboxanride 

l-ethyl-i\Kl-pbenylpe^ 
20 fc]pyridine-5-caiboxamids 

l-ethyWV-(2-m£thyl-l ^ 1 ff- 

pyrazolo[3 s 4-&3pyridine-5^arboxanHde 

l^thyl-JV-(l-ph^ylbu^ 

6]pyridine-5-cart>oxaxnide 
25 l^toylw^(tetraty^ 

pyrazoloP ? 4-5]pyridi tie-5-carboxanaide 

tf-tcyclopropyl^ 

pyrazolo [3 ,4-&]pyridiu e-5-rarboxamlde 
l-ethyl-tf-[l-(4~fluo^^ 
30 pyimoloP,4-fr]pyridine-5^arboxamidB 
tf-[l-C2;3-dichlO!ropte 
pyrazolop ? 4-A]pyridiTie-5-carbQxainide 

l^yi-/gL[(U$-H4-^^ 
pyrazolop^&lpyridine-SHsarboxarajde 

35 l^ethyl-iV-(l-phenyl^ 
&]pyridine-5-carboxeiniide 

#-[(12^-1 -(4-bromopheny])e^ 
pyra2oloPA^]py>i<iine-5-<jarboxaTnide 
jV_[l_(4- C Moiopheiiyl)-^^^ 
40 pyrazolo[3,4-&]pyridine-5-cajt^xamide 
;\qi-(3,4-dichlorrophenyl^^ 
lff-pyrazoloP,4-i]pyiidM 
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l^yl-tf-{M3<methy^^ 

10 pyrazoloP/W»]pyridinB-5-cadwxaimde 

l^yl-iV^l-C^methylphenyDpropyll^Ctetrahydro-lH^yran^ylaimno^lH- 

Tjvrazolor3,4-A]pyridine-5-carbc«aiDide 

pyrazolop^pyridiDe-5-carboxamide 

15 i-ethyl-2V-[l-C^m<^yIph™^^^ 

P7razolo[3,4-Wpyridine-5-carboxarQide 

lfl-pyi^loTS^lpyddine-S-caiboxamide , „ 

l^fcyl^Ctetnih^ 
20 P yra2»lo[3,4-i»]pyridine-5-caiboxaniide 
l^yl-2^[H2-m^y]plienyl^ 
pyrazolo[3,4-6]pyridjn&-5-carboxairode 

l^ y l^-{H4Kethyl<*y)plim^^^ 
pyrazolo[3,4-^lpyridfa»e-5-carboxamide 

25 W<l-{4^(difliiflKBiiediy0c»y^ 

ylamino>lH-pyrazolo[3>4-A]p>ridine-5-caib0xainide 

l^thyl-4-Ctetrahydro-m-pyrM^ 
pyrazol o[3,4-61pyridine-5-caibox2niide 

30 pyrazolo[3,4-fr]pyDdln6-S-carboKaDiide 
A^[l-(2>dinrethylphrayl)e^^ 
pyrazolot3,4-WpyticBne-5-caiboxait«ide 

tf.[l-(2,4^niemylpben^^^ 
pyra20lo[3,4-£>lpyridine-5-carboxamid© 

35 i^[l-(4^hloro-2-nuorophe^ 

pyimoloP,4-6]pyiidiTie-5-cafbaJcamido 

W <3<^oro^methylphenyl>thylH^^ 
pyrazoloCS^Wpyrjdine-S-caiboxajiiide 
jy.[lM&3^7nethylphenyl)p^^^ 
40 pyn^io[3.4-&]pyridinB-5-carboxamide 
A^l-(2/<-diiriethyJphM^^ 
pyrazolo[3,4-6]pyndine-5-caiboxaxnide 
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iV.[i^4_chloro-2~fluoroph^ 
pyrazolo[3 ,4-&lpyridine-S-carboxaitiide 

AT-[l-(3-chIorCM^4^^ 
pyi^olo[3,4-fc]pyridine-5-carboxaiiiide 
5 l-ethyl-A^[l-(3-hydro^ 

pyrazoIo[3,4-Wpyridine-5-carboxaitdde 
iV^[l-(2 ? 3^jibydn>-lH-inden-5-yI)efliyl]-l-eth 
pyrazolo[3,4^]pyridine-5-carboxaixnde 
l-ethyl-AKH5»6J,8-tet^ 
10 ylaniixio)-lH-pyrazolG[3,4-b]pyrid^ 

^L[i.(4-bromophe7iyl>2,2 i 2-trifluoroethyl]-l-ethy^ 
lJf-pyrazolo[3 a 4^]pyridi^ 

l^thyl-4^tetrahydro-2^^ 1 -[3- 

(xnethylcocy)phenyl]ethyl}-l^^ 
15 4-(cyclohexylamino)-l-eth^^ 
6]pyridme-5-cafboxainide 
4^cyclohexylamino>l-ethyl^ 
caxboxamide 

4<cyclohexyI«mino>J\^^ 
20 carboxamide 

4^cyclohexylamino)-l<^ 
caiboxamide 

eihyl ({[4-(cydohexylaminoH-&t^ 
yl]carbonyl}«Diiino)(phenyl)acetate 
25 iV-[M4^hIon3phenyl)ethyl] 
caxboxamide 

4^cyclohexylammoH-B* 
caxboxamide 
4<cyclohexylamino>l^^ 
30 carboxamide 

jV-[l-(4^Moropheny1)propyl]^ 
5-carboxamide 

4-(cycIohexylan^o)JSKl£-d]pi^ 
carboxamide * 
35 4<cydoJaexylammo)-l-ethyl-^ 
Wpyiidine-5-carboxamide 

methyl 3-({[4-(cyclohexylaii^^ 
yl]carbonyl}amixio)»3-phenylpropai3ioat& 

4- (cyclohiaylaimno)-l^thyl-7V r -[l-(>ydro 
40 i>]pyridine-5-carboxamide 

4KcyclohexylaininoH-e*yl-^ 

5- carboxamide 
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Jblpvadme-5-carboxamide 

l^^^yUnmnoVl^^^ 
30 ^Xl^o>.l..hyl-i^^ 

,5 ^j^^T^^^ 

MDVtidine^5-carbQxanride - ro . 

40 Z?lpyridhie-5-carb05eaiMide . e 

4-£yclohe*y^ 
carbox. amide 
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AT-[(LR)~ l-(4-bK>mophenyl)e^ 
i]pyrjdine-5-carboxamide 
4-(cyclohexylammo)-^ 
i]pyridine-5-^arboxaiDide 
5 4-(cyclohe^ylaimno)-l-6thyl-A^{ l-[3<methy]oxy)pheny]]pi^ 
fc]pyridine-5-carboxamide 
4-CcyclohexyJaj^o>lH^^^ 
i]pyridine-5-carboxamide 
j^^bromophCT^^ 
10 5-carboxamide 

4^cycloh<^fcmiino)-l^ 
i]pyri<fine-5-carboxamide 

4- (cyclahexyIamiiro>JV^ 
6Jpyridine-5-caiboxamide 

15 4-(c^clohexylai^o)-l-ethyl-^^ 

5- carboxamide 

4-(cyclohexylain5iio)-l-ethyl-iV P - { l-[4-(l-metbylethyl)phenyl]prQfpyl }-Lff-pyrazolo[3,4- 
&]pyridine-5-carboxamide 
4-(cyclohexylaarinoM 
20 carboxamide 

4-(cyclohexylamrno^ 

pyrazolo [3 ,4^]pyridirie-5-carboxamide 

4- (cyclohexylammo>l-e^ 
&]pyridine-5-carboxaniide 

25 4-(cyclohexylainino>l-ethy]-^^ 

5- carboxamide 

4<cyc1ohexyIaminoH-etfay^ 
&]pyridine-5-caiboxaniide 

4~(cyc]ohexylamino>AT-(M 
30 pyrazoIo[3,4-&]pyridine-5-carboxaniide 

4-(cyclohBxylamino>l-ethyl-JV-{ l-[4-(trifIuoromethyl)phex>yl]propjd }-U7-pyrazolo[3,4- 

6]pyri dine-5-caxboxamide 

4-(cyclohexylainino)-iV-[l^ 

frlpyridm^S-carboxaniide 
35 4<cyclohexylanrijiQ>tf-[l^ 

&]pyridine-5-carboxamicie 

4-(cyclohexylanmo)-A^[l-(2,4-dimetli^ 

£]pyridiiie-5-carbox amide 

2V-[l-(4H:hlorfO-2^ 
40 fe]pyridine-5^^boxaxnide 

Ar-[l<3^hloi»^inethylphenyl)^^^ 

fe]pyridme-5-carboxaowds 
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4-(cycIohexylamiiio)-^ 

^]pyridijie-5-carboxamide 

4~(cyclohexylaarino)-Ar-[l-(^^ 

i»]pyridiue-5-carboxainidB 
5 jV-[i-(4^hloro-2-'^ 

^]pyridine-5-carboxamidfi 

*HM3^Moro^methylphenyl^^ 

&]pyridine-5-caiboxfljnlde 

4-(cyclohexylamino>l^thyl-^ 
10 fc]pyridine-5-carboxamide 

2ST41-(4K;hlQTOphenyT>2^^ 

6]pyridine-5-carboxamide 

4-(cyclohexylamino)-A^ 

i>]pyridine-S-cDitjoxainidB 
15 4-(cyclohexy1ai^o)-l^ 

pyrazolo [3 *4-fc Jpyri dme-5-carboxamide 

4H[(i-acetyl^pjp^diflyl)inrt^ 

&]pyridine-5--carboxamide 

4-[(l -amyl^piperidmyl)amm^^ 
20 6]pyridine-5 -carbox amide 

4-[(l-acetyl^piperidlinyl)ai^ 

Z?]pyridine-5-carboxamicie 

44(l~acecyl-4~pipOTCto^ 

pyrazol o[3,4-&]pyri dine-5-carboxjaimde 
25 4~[(l-^tyM-piperi<finyty^ 

fc]pyridme-5-carboxamide 

JST~[l-(4<;h1orophenyl)e^^ 

^Jpyridine-5-oarboxaimde 

tf-[l-(4^hloropheny])pro^ 
30 £>]pyridine-5^arboxamida 

l-ethyl-tf-[(l»S)-l<4-nitro^^ 

&]pyodine-5-carbox.andde 

l-ethyl-W-[(!^>l^^ 

ft]pyridine-5-carboxamid© 
35 l-elhyl-;\r-{H4-(^ 

&]pyridine-5-caib0xamide 

l^thyl^[(4^xocyclohexy))ainino]-iV'-{ l-.[4-(propyloxy)phenyl]ethyl}-lH-pyraz61o[3,4. 
£>jpyridine-5-carboxaixiide 
l-ethyl-J\A[l-(4-fluor^^^ 
40 &]pyridine-5-carboxiimicte 
l-ethyl~/sr-[(liJ)-2-hydra^ 
&]pyridine-5-carboxamide 
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l^thyl-4-[(4-oxocycl^ 
carboxamide 

(2iO-[(U-ethyl^[(4-oxocyclo^^ 
yl}carbonyl)aDtuno^^ acid 
5 l-ethyl-JV-{H4^1-m^ 

pyrazolo [3 ,4-fc]pyridrne-5-carbo^aaiide 

&]pyridine-5^arboXfcmride 

A^l-(3£-dimethylphra^^ 
10 A]pyri di ne-5 -carbox ami de 

l^thyl-JV-{ (l/9-H4-(methyloxy)ph^ 

pyxazolo[3,4-Wpyridine-5H:arboxamide 

l-ethyl-j\Hl-(4-fluorophe^ 

&]pyridine-5-caxboxamide 
15 JV-Il-(2,3HfichlOTOphra^ 

AJpyddine^S-carboxamidD 

l-efliyl-/V^ 

6]pyridiii&-5-carboxamid& 

l-efhyl^HK4<«^cyclohexy^ 
20 carbaxamide 

2\K(liO-l-(4-bTomophe^ 

&]pyridine-5-carboxamide 

l^thyl-AT-[(l^-2-hyitoxy-l-^^ 

^]pyridine-S-carbox^diid& 
25 JNKl-(4^hlorophenyl)-2-h^^ 

pyrazolo [3 ,4-^]pyridin&-5-carboxamide 

JV<l-{4-[(difluoTOTnet^ 

pyrazolo(3,4-d]pyri<Hn&-S-carboxamide 

l-cthyl^[(4-oxocyclohexyl)amuio]-iV-{ l-[^(tiiauorometbyl)phaiyl]ethylHH- 
30 pyrazo!o(3 ,4- £]pyri dlne-S-carboxamide 

l-ethylrW-[l-(2-mctliyl^^ 

i]pyridine-5-cafboxamide 

l^thy]-JV-{l-[4-(ethy!oxy)phe^^ 

fc]pyridine-5-caxboxamide 
35 i\KM4-[(dffluoiomethy^ 

pyrazolaDAfr]pyridine-5K:arboxamidQ 

l-ethyl^K^xocyclohexy^aniino]-/^-! l-[4-(trifluoromethyl)ph6nyl]pxopyl }~IH- 
pyi^olo[3^&]pyridine-5^«jbpxitmide 
^[l-(3 ? 4-dimethylphe^ 
40 ft]pyridine^5-carboxairdde 

l-ethyl^(4^xocyclohexyi)a^ 
fcJpyridine-5-carboxacaide 
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l^yl-tf~{(14O-l-[3-0m^ 
pyrazoloP,4-jb]pyridiiie-5--caiboxejnide 
iV-[l-&3-dime&y^ 
Wpyri dine-5-cprboxaroiclB 

&]pyridine-5-carboxamide 
W-[M4-chloio-2-fluoi^ 
pyrazQlo[3,4-&]pyridine-5-carboxanride 

N-[l <3^MQrt)-4-methylphenyl)ethyl]-- l-ethyl-4-t(4-oxocyc]ohexyl)amiTio]-lH- 
10 p>razolo[3Afc]pyri<^©-5^arboxaiiiid$ 
N-[M23^taethylpIienyJ)pro^^^^ 
6]pyridinB-5-carboxeariide 

JV-[l-(2 9 4-diraBtIiylphenyl)prc>pyl]-l -ethyl^[(4^xocyclobexyl)amino]- Ltf-pyrazolo[3,4- 

&]pyridine-5-carboxamide 
15 tf-[l-(4^hlcn-o-2~fluoi^ 

pyra2o]o[3 f 4^]pyiidine-5-carboxaTPide 

//41-(3n3hlaro^iiiethylph^ 

pyiffiOloJ3,4-6]py3ridlxie-5-carboxami de 

l^thyWST-[l-(3-hydro 
20 &]pyndine-5-carboxamidb 

l^thyl-2V41<54iydraxyphe^^ 

£>]pyridine-5-carbax:amide 

iS^[l-(23HlicMorophenyDet^ 

fe]pyridi-Re-5-caibox3TTiide 
25 1-eihyl-AT- { l-[3^meftylaxy)phenyl]p^ 

pyra2X)lo[3 .4- &]pyri dine-S-c arboxami de 

1 -ethyl-iV- { 1- [4-0nethyloxy)phenyl]propyl } ^I(4-oxocy clohexyl)amiiio]- Lff- 

pyrazolo[3,4-Z?]pyridine-5-carboxamide 

A4H4-bioJOTOphenyl)i^^ 
30 Wpyridiiie-5-carbox5mride 

l^thyl^[(4-oxocyclohexyi)^ 

pyrazoIo[3 t 4~£]pyridine-5-caiboxarnide 

iV-[l<3,5-dimethylp^ 

&]pyridine-5-carbwaniide 
35 l^lhy]-iV^[l-(4«iaetfiylphenyl)propyI]^[(4^ 

&Jpyndine-5-caiboxamide 

l-ethyWtf-{ l-[4-(l-metfty1ethyl)pheiiyl]prDpyl }^[(4-oxocyclohexy])ajoiixio]-lJy-- 
pyrazolot3,4-6]pyridiTie-5-carboxaniidc 

l-ethyl-iV-(l-{4-C(l-metbyl6rhyl)oxy]pheDyl }ethy])-4-t(4-oxocycIohexyl)amiiio]-l& 
40 pyraaolo[3,4-i]pyri<iipe-5-carbcaardide 
l<>thyM-[(4~axocyclo^^^ 
pyrazoloP,4-i>3pyridine-5-carbo»amide 
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jV-[l-(4-bromopihenyl>^^ 
pyrazolo[3 ,4-&]pyridtne-5-oarboxatnide 
l^thyM-((4HWocycloh^ 
lH-pyrazolo[3,4-fc)pyridtoe-5-caiboxamide 
5 1 -ethyl-4-{ [4-(hydroxyimmo)cyc]ohexyl]amjno } -AT-[ 1^(5,6,7, 8-tetrahydro~2- 
iKiphth^enyl)et^^ 
l_ethyl^{[4-(byditra^^ 
pyra2»lo[3,4-i]pyridine-5-carboxamxde 
iV_[l.(23-dmyd^Ji74nden-5-yl)ethyl]-l-ethyl-^{ [4- 
10 (hydroxyimino)cyclohexyU 
jV^[K4-cMorophenyl)-2-h^ 
fliydroxyimi»o)cyclohexyl]^ 

l-etliyl-JV-l l-[4-(ethyloxy^henyl]ethyl} -4-{ [4-(hydroxyimino)cyclol^^ 

pyrazolo[3,4-fc]pyridine-5-caiboxaiDide 
15 l-ethyl-4-{ [4^ydroxyitnino)cyclohexyl]ainiiio }-N-{ l-[4-(propyloxy)phenyl]ethyl }IH- 

pyja2X>lo[3 1 4-Wpyiidine-SK»i*oxamide 

lH3thyI-i\T-[H4-flu^ 

pyrazolo[3 /l-&]pyijdine-5-carboxaittide 

l^thyl^{[4<hydroxyimi^ 
20 pyrazolo [3 ,4-&]p>nidiiie-5-carboxamide 

l-ethyl-4-{ [4^ydroxytmino)cyclohexyl] armno}-//-(l-phenylprDpyl)-l/f-pyrazolo[3,4- 

&]pyridine-5-carboxaiDide 

l-ethyl-4-{ [4^ydrox>iiiimo)cyclohexyl]amm l-[4-(l-methylBthyl)phenyl]ethyl}- 
1/f-pyrazolo [3 ,4-ft]pyridiiie-5-carboxamide 
25 AT-[l<3 3 5-cHTnethylphe^ 

pyrazo]o[3,4-*]pyridine-5-carboxaniide 

l-ethyi-4- { [4-(hydroxyiiniiio)cy clohexyl] amrn o } -N- { (li?)- 1- [4- 

(methyloxy)pbenyl]et^ 

l-ethyl-iST-U<4~fluorophenyl^^ 
30 pyrazolo[3,4-*]pyridine-5-carboxamide 

iV-[ l-(23^chloiophenyl)ptt3^1J-l-6thyl-4-{ [4-(hydroxyimino)cyclohexyl]ainino}-l£r- 

pyrazolo[3,4- Mpyri dine-5 -carboxarnide 

l-etf*y]^{[4-(hydroxy^ 

pyrazolo[3,4-&]pyridinB-5-carboxamide 
35 lH3thyl^{[4-(hydroxyin^ 

Z?]pyridine-5-carboxamide 

2V4(lJ0-l-(4-bromophe^ 

pyra20lo[3 a 4-A]pyridme-5-carbpxamide 

A^l-(23-dicliIorophe^ 
40 pyrazoio[3,4-&]pyridine-5-H;arboxMaide 

A^l-(4-chlo*opheny1)p^^ 
pyrazo]o[3,4-&]pyridin^5H3arbdxairdde 
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10 lH-pyrazolo[3,4-£]pyridme-5-carbox£miide 

pyimolop^p^diiifr-S-carboxainide 

i-eayW^ChW 
pyrazolo[3,4-frlpyridine-S-carboxamide 

15 l-ethyl-4-{ [4<hydroxyiroino)oycloh6xyl]aniino}-^-{ l-[4-(l- 

methylsthyltehimy^^^ u „ irj 

l-ethyi^tE^Chydroxyimino^lohexyllamw 

pyrazolo[3,4-i'3pyTidine-5-carboxamide 
^-(l-{4-Kdifluoiomethy])oxy]phenyl>ethyl)4-6tbyl-4-{[4- 

20 (hydroxyiimno)oycl^^ 

l-ethyl-4-{ [4-0iydroxyiinino)cyc]6hBxyl]ainiiio}-^-{ 1-14- 
(trifluar6methyl)pheny^ 
l^thyW[4-(hydioxyinrino)^ 
pyrazolo[3,4-i»]pyridlne-5-cajboxamide 

25 i^yl^-lH^e&rfox^^ 

pyrazolo[3,4-&]pyridine-5-carboxanijde 

JV-(l-{ 4-[(difluoronic^^)oxy]pWyl}propyi>l-ethyl-4-l [4- 

l^yl^{[4-(hy<iroxyiTOiiu>)cydohexyl]aiiiino}-Ar-{l-[4- 

30 (trifluoromethylkh^ . t 

jV--[l-(M-«fi*e*30P^^ 
pyrazolo[3.4-Wpyndine-5-carboxBniidB 

l^thyl^{[4-(hydi»xyiinhio)c^^^ 

pyrazolo[3.4-Wpyridine-5-carbaxanjjde 
35 l-ethyl-4-{ [4^ydn»cyimino)cyclohexyl]aimno}-iV-{ (li?)-l-[3- 

(methyloxy)phBnyl]etliyl}-lH-py^olo[3,4-Wpyridine-5-caibQxami^ 

Ar-[l-(2,3-din»thylphBTiyl)efeyl]-l-ethyl^{[4-(hydroxy^ 

pyrazolo[3,4-^lpyridine-S-caiboxaiiiide 

tf-[l-<2,4-dimethylphenyl)e^^^ 
40 pyra2»lo[3,4-Wpyri^n&-5-carboxamide 

Ar-[l-(4-ch!c«rtH2-fluorophenyl)ethyl]-l-ethyl^{[4-(hy^ 
IH-pyrazoloC3,4-&]pyricHn&-5-cacboxaniide 
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lH-pyi^olo[3,4-i>]pyricline-5^arboxa2md© 

pyi^olo[3,4-A]pyddijie--5-carboxainide 

5 i\f-[l-(2,4-dimethylp^ 

pyrazolot3,4-*]pyddine-S^aAoxainide 

jyr-[H4-<Moro-2-fl^^ 
l/^yrazolo[3/W>]py^ 

tf-[l-C3^Moro^ine^ [4- 
10 (hydroxyiinino)cyclohexyl]a^ 
l-ethyl^{[4-(hydroxyim^ 
pyrazolo[3 ,4-d]pyridiTie-5-carboxamide 
l^thyl^{ [4-(hydroxyimino)cyclohexyl]anm 
pyrazolo[3 7 4^]pyridine-5-carboxamide 

15 JV^[M2Adiniethylph^ 

pyrazolo[3 ,4-£]pyridine-5-carboxamide 

2V"-[H2A<iimethylphefly0 

pyrazo1o[3,4-/?]pyridiiiB-5^arboxaniide 

JV41K3.5-diinethylphenyl)ethyl]-l^lftyl-4-{ [4-Chydroxyimino)cyclobexyl]amino^l/r- 
20 pyrazolo[3,4-fc]pyridiDe-5K;ai^OA^de 

i^[l-(3^-dimethyk^^ 

pyrazolo[3 9 4-&]pyridi^ 

l^thyl-4-{ [4-(hydroxyimmo)c^ 

m£thyiethyl)oxy]pheriyI}e^ 
25 l-ethyl^{[4-(hydrox;yii^ }-iST<l-{4-[(l- 

meihyleifcyl)oxy]phcEyJ}e^ 

l^thy)-iHl-(4-f^^ 

pyi^olo[3,4-i]pyridine-5-carboxamicte 

l^thyl-JV^[l-(4-fluo^ 
30 pyrazolo[3,4^]pyiidine-5-carboxainid& 

iV-[l-(4-chlorQphenyl)propy1]-l-ethyl.4-{ [(15.3J?)- and/or (1R,3S>3- 

hydfoxycycJohexyl]amiji^^ 

1-ethyM- { [(LS,3jR)- and/or (lR3S>3-hydroxycyclohexyl]aii5i2io}-itf- [(LR>l-(4- 
mathylpheny))ethyl]-lJEf-p^ 

35 jV4>(2 Adiittfithylphenyl)&thyl]-l-etbyl-4-{ l(lS,3Ry and/or (!R,3S)-3~ 

hydroxycyclohexyl]aminoH^^ (Isomer 1) 

^-[l^a^dim&thylphenyyefliyU-l-ethyl^i [(1S,3/*)- and/or (lR,3S)-3- 

hydroxycyclohexyl]aimno}-lH-p^^ (Isomer 2) 

W'-Il^^inethylphCTylJpropyU-l^thyl^ftCl^Si?)- and/or (1R,3S>3- 

40 hydroxycyclobexyl]amino}~l/^pyi^ 
j\T-[l-(4-chJorophenyl)pr(^ 
pyi^olo[3,4-A]pyridme-5-carboxamldje 
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pyrazolo[3,4-b]pyiidiBe-5-carboxamjde 

2V-[l-(4-ch)orophenyl)emylHHi^^^^ 
pyrazolo[3,4-&3pyriditie-5-carboxainidB (Enantiomer 1) 

pyra2olo[3,4-i»]pyridiiie-5-carboxainidB CBnantiomer 2) 

JVHM4^Warophenyl)pi^ylH 
pyrazolo[3,4-fc]pyridine-5-carb<»wainide (Enantiomer 1) 

AHl-(4n;Mon*henyl)propyl]-l^^ 
10 pyrazolo[3 a 4-£]pyridine-5-carboxamide CBnantiomer 2) 

l-ctfayl-N-U-[4^ethyloxy)^ 
pyiazolo[3,4-&]pyridinB-5-cacboxamide (Enantiomer 1) 

1-eihyl-AM L-[4-(etbyloxy)phenyl]ethyl }-4-(tetraliydro-2ff-pyran-4-ylaniino)-lff- 
pyia2»lo(3,4-ft]pyridine-S-carboxamide (Enantiomer 2) 

15 ^[l^fc^taMmylphOTyJ^^ 

6]pyridine-5-cartioxainide (Enantiomer 1) 
tf_[1^4-diinetfayJpheny^^ 
£]pyridine-5-carboxamide (Enantiomer 2) 

20 &]pyridine-5-carboxamide (Enantiomer 1) 

iV41^^memylpb^yJ)emyl]-l-e^^ 

&jpyridine-5-carboxarnidc (Enantiomer 2) • 

l-emyWHM^a-metbylemyl^ 

pyrazoJo[3 4-&]pyridine-5-carboxamide (EnantjoTnex 1) 
25 l^ m yl-2/-(M4-[(l-metbylemy^ 

pyrazolo[3,4-*]pyddine-5-caTboxamide (Enantiomer 2) 

l^yinY^H4-fluniophenyl)^^ 
£>]pyridine-5-carboxamidc (Enantiomer 1) 
l^yl-tf-[l-(4-fluoit*he^ 
30 fc]pyridine-5-carboxamide (Enantiomer 2) 
Wi^Htiinediylpheny^ 

pyrazolo[3/^&lpyridiri&-5-caiboxaimde (Enantionier 1) 
JV-[H2/l~dimemylphenyl)pn>pyl]-l^^ 

pyiazolo[3,4-WpyiidinB-5-carboxanride (Enantiomer 2) 
35 l-efhyl-4-{KLS3i2)- and/or (lR,3S)-3-hydroxycyclohexyllaniino>-^-Klic)-l-(4- 

memy]phenyl)emylhlHw^oloC3,4-fc]pyridine-5^arboxamide (Diastereolsomer 1) 

l-ethyl-4-{t(153i?)- and/or (iE,3S>3-hytoxycyclohexyl]ai^^ 

memylpbenyl)emy1]-:Lff-pyra^^ (Diastercoisomer 2) 

iV-[lK2,4-6toemy]phenyl)propyl]-l^yl-4-(tetrsihydJO-2H-py^ 
40 P yrazoIo[3,4-£»]pyridiae-5-carboxamide (Enantiomer 2) hydrochloride 

^{[l-Caimnocabonyl^piperid^yJ)^ 

lH-pyrazolo[3,4-b]pyridine-5-carboxamlde 
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4-{ [HafrtinocaibonylM-piperidiny^^ 
pyra2olo[3,4-b]pyridine-5-carboxamLde 
4-{[l-(aminocarbonyl)^piperidm^ 
lH-pyrazolo[3,4-blpyridirie-5-carboxainide 
5 4-{[Maiirfnocait>onyIM-pipOT 

!H-pyrazoJoP,4-b]pyridiTi&-5-carboxaroide 
4- { [HamnocartKmyl)-4-pipra 
ethyl- lH-pyra2U3lo[3,44>]pyridine-5^arboxamide 

4-{ [l-(aminocaiftonyl)^piperic^ uorophenyl)propyl]-l- 
10 ethyl-lH-pyrazolo[3,4-bft^ or 
4-{ [4-(amtaoc^cmyl)cy^ 
pyrazolo[3,4-b]pyridiiie-5-c^boxaini<3©; 

as a compound or a salt thereof, e.g. a pbarmacetrtically acceptable salt thereof. 

15 

The structures of these specific compounds are given in Examples 1 to 314 hereinafter. 

It is particularly preferred that the compound of formula (I) or the salt thereof is one of 
Examples 1 to 314, as a compound or a salt thereof, e.g. a pharmaceutical^ acceptable 
20 salt thereof The structures of these specific compounds are given in Examples 1 to 314 
herein after, and their names are given in the Examples section. 

In one embodiment, is still further preferred that the compound of formula (I) or the salt 
thereof is a compound of Example 73, 98, 283, 304, 306, 307, 310 or 311 1 as defined by 
the structures and/or names described herein, or a salt thereof, e.g. a pharmaceutic ally 
acceptable salt thereof. The structures and names of these Examples are described in the 
Examples section. These Examples are thought to be suitable for inhaled administration. 

According to one optional embodiment of the invention, the compound of formula (I) or 
salt thereof can be a compound of Formula QCKVHI) or a salt thereof: 




(XXVIII) 



wherein: 

35 R X1 is a hydrogen atom <H), Chalky! or Cifluoroalfcyl (preferably H); 



El 055 




25 



30 
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R Yi is a hydrogen atom (H) or Ci_ 2 alkyl; 

RY2 is a hydrogen atom (H); Ci. 3 alkyl (e.g. C 1 _ 2 alkyl or methyl); or -(CH2) n 7aa -OH; 

wherein n^aa is 1, 2 or 3; 

and 

rX2 jg Ax^, wherein: 

(i) ArA is phenyl optionally substituted by one or two substituents independently 
being: fluoro, chloro, biomo, Ci_ 2 alkyl, Ci- 2 fl"oroa]kyl, Ci^oxy, 
Ci.zfluoroalkoxy; OH; -NRH^R llbb (wherein R«^ is H or Chalky* andR*"* is 
a Ci^alkyL -C(0)-Ci_2alkyl or -S(0)2-Ci_2alkyl); eyano; -CCO^NRUccr 11 ^ 
(wherein R«cc ^ R lldd independently are H or Ci_ 2 alkyl); -C(0)-ORl lee wherein 
R llee is h or Ci_ 2 alkyl; or -S(0) 2 -R llff (wherein R 11£f is Ci_ 2 alkyl. NH 2 , NHMe or 
NMe2); or the phenyl Ar A j 5 optionally substituted at two adjacent Ar ring atoms by the 
two ends of a chain which is: -(CH 2 )4-» -(0*2)3- & -CHj=CH-CH=CH-; or 

Qi) Ar A is an optionally substituted 5-rnembered heterocyclic aromatic ring 
containing 1, 2, 3 or 4 heteroatoms (e.g. 1, 2 or 3 heteroaioms) selected from O, N or S; 
and wherein when the heterocyclic aromatic ring Ar A contains 2, 3 or 4 hetBroatoms (e.g. 
2 or 3 heteroatoms), one is selected from O, N and S and the remaining hetexoatom(s) are 
N- and wherein the heterocyclic aromatic ring Ar A is optionally substituted by one or two 
groups independently being Ci-4a!lcyl (e.g. Chalky!) or OH (including any keto 
tautomer of an OH-substituled aromatic ring). 

A compound of formula (XXVIO) can suitably be: 



25 




,or 



These three compounds are: 

l-Emyl-J^[Ofl)-2-nyd^ 

pyrazolo[3 t 4-61pyridine-5-cafboxamide, 
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l-Emyl-iV-[(lS)-2-hydroxy~l-phentf^^^ 
pyimolo[3,4-6]pyridSne-5-caTboxamide, and 

l-Ethyl-iV'-[(lJ,2«>2-hydroxy.l-phenylint,p y l3^(tetfahy^ 
pyrazolo[3,4-j&Jpyridine-5-carboxamidB 

5 

These three compounds are disclosed as Intermediates 42, 43 and 46 respectively in 
copending international patent application PCT/EP2003/014867 (~PCIYEP03/14867) 
filed on 19 December 2003 in the name of Glaxo Group Limited, the content of which* is 
incorporated herein by reference. Hie compounds of Formula (XXVTU) are also 
10 disclosed in PCT/EP2003/014S67 and are incorporated herein by reference 



25 



Salts, solvates, isomers, tautomeric forms, molecular weights, etc. 
15 " 

Because of their potential use in medicine, the salts of the compounds of formula (I) are 
preferably pharmaceotically acceptable. Suitable pharmaceutical^ acceptable salts can 
include acid or base addition salts. 

A pharmaceuticaUy acceptable acid addition salt can be formed by reaction of a 
20 compound of formula ©with a suital le inorganic ox organic acid (such as hydrobromic 
hydrochloric, sulfuric, nitric, phosphoric, succinic, maleic, formic, acetic, propionic, 
fomaric, citric, tartaric, lactic, benzoic, salicylic, glutarnaic, aspartic, p-toluenesulfonic, 
benzenesulfonic, methanes ulfonic, etfaanesulfonic, naphthalenesulfonic such as 2- 
aaphmalenesulfonic, or hexanoic acid), optionally in a suitable solvent such as an organic 
solvent, to give the salt which is usually isolated for example by crystallisation and 
filtration. A pharmaceuticaUy acceptable acid addition salt of a compound of formula (I) 
can comprise or be for example a hydrobromide, hydrochloride, sulfate, nitrate, 
phosphate, succinate, maleate, formate, acetate, propionate, fumarate, citrate, tartrate, 
lactate, benzoate, salicylate, glutamate, aspartate, p-toluenesulfonate, benzenesulfonate, 
methanesulfonate, ethanesnlfonate, naphthalenesulfonate (e.g. 2- naphthalenesulfbnate) 
or hexanoate salt. 

A phatmaceutically acceptable base addition salt can be formed by reaction of a 
compound of formula (T) with a suitable inorganic or organic base (e.g. triemylamine 
emanolamine. triemanolamine, choline, arginine, lysine or histidine), optionally in a ' 
suitable solvent such as an organic solvent, to give the base addition salt which is usually 
isolated for example by crystallisation and filtration. 

Other suitable pharmaceuticaUy acceptable salts include pharmaceutically 
acceptable metal salts, for example phatmaceutically acceptable alkali-metal or alkahne- 
earth-metal salts such as sodium, potassium, calcium or magnesium salts; in particular 
pharmaceutical^ acceptable metal salts of one or more carboxylic acid moieties that may 
be present in the the compound of formula (I). 
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Other non-pharmaceutically acceptable salts, eg. oxalates, may be used, for 
example in the isolation of compounds of the invention, and are included within the scope 
of this invention. 

The invention includes within its scope all possible stoichiometric and non- 
5 stoichiometric forms of the salts of the compounds of formula CD- 

Also included within the scope of the invention are all solvates, hydrates and 
complexes of compounds and salts of the invention. 

Certain groups, substituents, compounds or salts included in the present invention 
10 may be present as isomers. The present invention includes within its scope all such 
isomers, including racemates, enantiomers and mixtures thereof. 

In the compounds or salts, pharmaceutical compositions, uses, methods of 
treatment^ophylaxis, methods of preparing, etc. according to the present invention, 
where a defined isomeric configuration e.g. stereochemical configuration is described or 
15 claimed, the invention includes a mixture comprising (a) a major component of the 
compound or salt which is in the described or claimed configuration, together with (b) 
one or more minor components of the compound or salt which is/are not in the described 
or claimed configuration. Preferably, in such a mixture, the major component of the 
compound or salt which is m the described or claimed configuration represents 70% or 
20 more, or 75% or more, more preferably 85% or more, still more preferably 90% or more, 
yet more preferably 95% or more, yet more preferably 98% or more, of the total amount 
of compound or salt present in the mixture on a molarity basis. 

The percentage of one isomeric / stereochemical component in a mixture of 
different isomeric / stereochemical components, and if appropriate enantiomeric and/or 
25 diastereomeric excesses, can be measured using techniques known in the art Such 
methods include the following: 

(1) Measurement using NMR (e.g. *H NMR) spectroscopy in the presence of 
chiral agent. One can measure a nuclear magnetic resonance (NMR) spectrum 
(preferably a lH NMR spectrum, and/or a solution-phase NMR spectrum e.g. in CDCI3 
30 or D6-DMSO solvent) oF the compound/salt mixture in the presence of a suitable chiral 
agent which "splits" the NMR peaks of a given atom in different isomers into different 
peak positions. The chiral agent can be: i) an optically pure reagent which reacts with me 
compound/salt e.g. to Form a mi xture of diasfiereomers, ii) a chiral solvent, in) a chiral 
molecule which forms a transient species (e.g. diastereomeric species) with the 
35 compound/salt, or iv) a chiral shift reagent See e.g. J. March. "Advanced Organic 

Chemistry", 4th edn., 1992, pages 125 T 126 andrefs. 138-146 cited therein. A chiral shift 
reagent can be a chiral lanthaoide shift reagent such as tris[3-trifluoroacetyl-ii- 
camphorato]europium-0n) or others as described in Morrill, 'Xanthanide Shift Reagents 
in Stereochemical Analysis". VCH, New York. 1 986. Whatever the chiral agent is that is 
40 used, usually, the relative integrals (intensities) for the NMR peaks of a given atom or 
group in different isomers can provide a measurement of the relative amounts of each 
isomer present 
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(2) Measurement using chiral chromatography, especially on an analytical scale. 
A suitable chiral column which separates the different isomeric components can be used 
to effect separation, e.g. using gas or liquid chromatography such a$ HPLC, and/or e,g. on 
ao analytical scale. The peaks for each isomer can be integrated (area under each peak); 
5 and a comparison or ratio of the integrals for the different isomers present can give a 
measurement of the percentage of each isomeric component present See for example: 
"Chiral Chromatography", Separation Science Series Author; T.E. Beesley and R.P.W. 
Scott, John Wiley & Sons, Ltd., Chichester, UK, 1 998, electronic Book ISBN- 
0585352690, Book ISBN; 0471974277: 
10 (3) Separation of pre-existing diastereomeric mixtures which am compounds/salts 

of the invention can be achieved (usually directly, without derivatisation) using 
separation techniques such as gas or liquid chromatography. Diastereomeric ratios and/or 
excesses can thereby be derived e.g. from the relative peak areas or relative separated 
masses. 

15 (4) Conversion with a chiral / optically-active agent and subsequent separation of 

the resulting isomers, e.g. diastereomers. Conversion can be via derivatisation of a 
derivatisable group (e.g. -OH, -NHR) on the compound/salt with an opticaljy-active 
derivatising group (e.g. optically active acid chloride or acid anhydride); or can be via 
formation of an acid or base addition salt of the compound by treatment of the compound 

20 with an optically-active acid or base! such as + or - di-para-tol uoyl tartaric acid. After 
derivatisation, separation of the resulting isomers e.g. diastereomers, can be using gas or 
liquid chromatography (usually non-chira]); or (especially with isomeric salts) can be by 
selective crystallisation of a single isomeric e.g. diastereoisomeric salt Deteniiination of 
isomeric ratios and/or excesses can be using chromatography peak areas or measurement 

25 of mass of each separated isomer. 

See e.g. J. March, "Advanced Organic Chemistry", 4th edu., 1992, pages 120-121 
and 126, and rets. 105-115 and 147-149 cited therein. 

(5) Measurement of optical activity [alpha] of mixture and comparison with 
optical activity of pure isomer [alpha],^ if available (e.g. see J. March, "Advanced 

30 Organic Chemistry", 4th edn., 1992, page 125 and refs. 138-139 cited therein). This 
assumes a substantially linear relationship between (alpha] and concentration. 

Certain of the groups, eg. hetero'aromatic ring systems, included in compounds 
of formula (X) or their salts may exist in one or more tautomeric forms. The present 
35 invention includes within its scope all such tautomeric forms, including mixtures. 

Especially when intended for oral medicinal use, the compound of formula CD can 
optionally have a molecular weight of 1000 or less, for example 800 or less, in particular 
650 or less or 600 or less. Molecular weight here refers to that of ihe unsolvated "free 
40 base" compound, that is excluding any molecular weight contributed by any addition 
salrs, solvent (e.g. water) molecules, etc. • 
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Synthetic Process Routes 

The following processes can be used to make the compounds of the invention: 




Ar (I) 

R 2 



Some of the following synthetic processes may be exemplified for compounds of 
Formula (I) wherein R 2 is a hydrogen atom (H)- However, some or all of these processes 
can also be used with appropriate modifitation, e.g, of starting materials and reagents, for 
10 making compounds of Formula (0 wherpin R 2 is methyl. 

Process A 

To form a compound of formula (I), a carboxylic acjd of formula (II) can he converted 
15 into an acti vated compound of formula (in) wherein X 1 is a leaving group substitutable 
by an amine (as defined below) > and subsequently the activated compound can be reacted 
with an amine of formula Aj^R 4 R 5 NH^ 




20 ! ( 

For example, the activated compound (the compound of formula (TO)) can be the acid 
chloride (X 1 = CI). This can be farmed from toe carboxylic acid of formula (IT) e.g, by 
reaction with thionyl chloride, either in an organic solvent such as chloroform or without 
solvent. Alternatively, the activated compound (the compound of formula (HI)) can be an 

25 activated ester wherein the leaving group) X 1 is 
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X!=CH ° rN 



mm 

The latter activated compound of formula OH) can be formed from the carboxylit acid of 
formula (H) either: 

5 (a) by reaction of the carboxylic acid with a carbodiimide such as EDC, which is lnethyl- 
3-(3Vdimethylaiimiopiopyl)caibodiimide and is also 1^3-dlniemylammopropyl>3. 
ethylcarbodiimide, or a salt thereof e.g. hydrochloride salt, 

preferably followed by reaction of the resultiiig product with l-hydroxybenzotriazole 
(HOST); reaction (a) usually being carried out in the presence of a solvent (preferably 
10 anhydrous) such as dimethyl formamide (DMF) or acetonitrile and/or preferably under 
anhydrous conditions and/or usually at room temperature (e.g. about 20 to about 25 °C); 

on 

15 (b) by reaction with 2-(lH-benzotriazoIe^l-yI)-l ,13.3-tetramethyluroniura 
tetrafluoroboraie (TBTU) or 0<7-Azab4zotriazol-l-yl)-^ 

hcxafluorophosphate (HATU) ,in the presence of a base such as dii sopropyTethyiamine 
<*Pr 2 NEt = DIPEA), and usually in the presence of a solvent such as dimethyl foonamide 
(DMF) or acetonitrile and/or preferably under anhydrous conditions and/or usually at 
20 room temperature (e.g. about 20 to about 25 °C). 

Compounds of formula (H) can be prepared by hydrolysis of an compound of formula 
(TV), an ester: 

25 ('V) -■ (||) 



-3»- 




This process preferably involves reaction &f compound of formula (IV) with either: 

(a) a base, such as sodium hydroxide or potassium hydroxide, in a solvent, e.g. an 
30 aqueous solvent such as aqueous ethanol or aqueous dioxane or 
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(b) an acid, such as hydrochloric acid, #1 a solvent* e.g. an aqueous solvent such 
aqueous dioxane. > : 



Compounds of formula (TV) can be prepared according to a method, for example as 
described by Yu et aL in J. Med Cftsm4,2Q()l, 44, 1025-1027, by reaction of a compound 
of formula (V) with an amine of formula R 3 NEfe. The reaction is preferably earned out in 
the presence of a base such as triethylariiine or N^-du5QpropyleAylamine a and/or in an 
10 organic solvent such as ethanol, dioxane oar acetonitrile. Hie reaction may requite beating 
e.g. to ca. 60-100°C 3 for example ca. 80fj&0°C: 




R3NH 2 :j 




OR e 



M ; ov) 



15 Compounds of fonnula (V) are also described in the above reference. They can bo 
prepared by reaction of a compound of formula (VI) with (R 2 )(OEt)C=C(CX)2R e )2. 
which can for example be diethyl(ethoxymethylene)malonate (wherein R 2 is H and R e is 
Et) or diethyl Z^l-ethoxyethylidene^n? yate (wherein R 2 is Me and R e is Et), with 
heating* followed by reaction with phospndrous oxychloride, again with heating: 

20 . ji 



<X 



Rx • 
1) \>-CQ^CO a R e 

R^OE! ..<T^Tf^V^OR e 






P NH2 2) POOL,! 

R 1 1' 

ji 

(VI) I (V) 

For examples of the compound (VT) to Compound (V) process, see for example: (i) the 
Intermediate 1 synthesis and G. Yii et aL, J. Med Chem., 2001, 44, 1025-1027 
25 hereinafter, where R 2 = H and R 1 = etbyl; and see (ii) the Intermediate 10 synthesis 
hereinafter where R 2 = Me and R 1 j= 'ethyl; and see Intermediate 122 synthesis 

• 4 
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hereinafter wherein R 2 = H and R 1 = methv l (i.e. reaction of 5 -anting- 1 -methyl pyrazole 
with diefhyletiioxymethylBne malonateX, 

Where the desired amino pyrazole of formula (VI) is not commercially available, 
5 preparation of the amino pyrazole (VI) can be achieved, for example, using methods 
described by Dorgan et. al. in/. Ckem. Perten trans, i, (4), 938-42; 1980, by 
reaction of cyanoethyl hydrazine with a suitable aldehyde of formula R^CHO in a 
solvent such as ethanol, with heating, followed by reduction, for example reduction with 
sodium in a solvent such as t-butanol. R^0 should be cho$en so as to contain one less 
10 carbon atom than R*, for example R 4 0 = methyl will afford R* — ethyl 



H 2 N 



1)R 4 °CHO 
EIOH 



2)Na/t-BuOH 



(VI) 



Alternatively, e,g. where the desired amino pyrazole of Formula (VI) is not commercially 
15 available, preparation of the 4-amino S-estetfacid compounds of Formulas (IV) and (II) 
can be achieved from a (different R 1 ) 4-chloio 5-ester compound of Formula (V) (e.g. 
Intermediate 1, wherein R* = ethyl), usitfg a generalised version of the reaction scheme 
shown in Intermediate 114 and shown below. In this method: 

- the 4-chloro 5-ester pyrazolopyridine of Formula (V) (e.g. Intermediate 1) is optionally 
20 converted to the 4-alkoxy (e.g. Ci^alkosty such as ethoxy) pyrazolopyridine; 

- the Rl group is removed (e.g. using N-bromosuccinimide (NBS) and preferably base 
e.g, Na2C03) (e.g. lo give Intermediate 1A - an alternative synthesis for which i$ given 

under 'Intermediate 1A" hereinafter); ? 

- the 4-amino NHR^ group is inserted byldisplacing the 4-chloro or 4-alkoxy group by 
25 reaction with R 3 NH2; j! 

- and the pyrazolopyridine is alkylated at ;N-t by reacting it with R* -X 41 wheie X* 1 is a 
group displaceable by the N-l nitrogen Ojf the pyrazolopyridine in order to re-insert the 
desired R 1 group. X 41 can for examptebe a halogen, e.g. CI* Br or I; or X 4 * can be 
-O-SO2-R 41 where R 41 is Ci^alkyl, Ci^flucroalkyl, or phenyl optionally substituted 

30 byCi_2aIkyl- \' 

The scheme below (Intermediate 1 14 scheme) shows a suitable route and conditions for 
this, to insert R* » n-propyl: ?, 
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0> 
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JL- 



neat (no solvent) 



I 



NaH, DMF, 
CH a CH 2 CH 2 J 



CO c Et NaOH, aqueous 



IbOH 



0) NBS. CO* reflux 

(if) Na^CO*. aqueous THF 




CO a Et 



Intermediate 1A 



C0 2 H 



Intermediate 114 



In an alternative embodiment of Process K* the 4-chloio substituent in the compound of 
formula (V) can be replaced by another hjalogen atom, such as a bronrine atom, or by 
another suitable leaving group which is dSteplaceable by an amine of formula R 3 NH2* The 

leaving group displaceable by the amine can for example be rLA, in a compound of 
formula (Va)> wherein R 1 ^ is an alkoxy feroup OR 35 such as OCi _4ai;kyl (in particular 

OEt) or a group -0-$(0)2~R 37 , wherein R 37 is Ci_galkyl (e.g. Chalky! or Ci^Ikyi 
such as methyl), Cj^jfiuoiTialkyl (e.g. C^fluoroalkyl or Cj^fluoroalkyl such as CF3 or 
C4F9), or phenyl wherein the phenyl is optionally substituted by one or two of 
independently C\^2^kyh halogen or J^lkoxy (such as phenyl or 4-methyI-phenyl), 
The reaction of the compound of fbnnula:{Va) with the amine of formula R 3 NH2 may be 
carried out with or without solvent and m£y require hearing: 



10097911 11:^1 1 



16/03 '04 23:38 PAX 01438762060 @ 065 

PB60739P1 GB | 
• i -60- 




25 



In another alternative embodiment of Pi|>cess A, the compound of formula (IV), 
described herein, can be prepared by reaction of a compound of formula (TX) with an 
alkylating agent of formula Rl-X 3 , whep X3 is a leaving group displaceable by the 1- 
position pyrazolopyridinc nitrogen atomj-of the compound of formula (IX): 



} 



NHrfo 

$ N R 2 ~ T 
(IX) 



NHR 3 ' 



fc 



2 R 



10 { 




can be used. For example, X 3 can be a 
halogen atom such as a chlorine atom Or more preferably a bromine or iodme atom, or X 3 
can be -0-S(O>>-R36 wherein R36 * Cjf_ 8 allcyl (e.g. C^alkyl or C^alkyl such as 
methyl), C i^uoroalkyl (e.g. Cx^fluor^alkyl or Ci_ 2 fluoroaJkyl such as CF 3 or C4F9), 

15 or phenyl wherein the phenyl is optional^ substituted by one or two of independently 
M-aaJkyl, halogen or Ci. 2 alkoxy (such |s phenyl or 4-mechyl-phenyl). The reaction is 
preferably carried out in the presence of I base; the base can for example comprise or be 
potassium carbonate, sodium carbonate, sjodium hydride, potassium hydride, or a basic 
resin or polymer such as polymer^bound itert-butylimin^-diethylarTrincwl^^imethy]- 

20 perhydro-l,3^-diazaphosphoriiie. The refaction is preferably carried out in the presence 
of a solvent, e.g. an organic solvent such h DMF; the solvent is preferably anhydrous 



Cornpounds of formula (IX) can be prepared, using a method analogous to that used for 
the preparation of compounds of formula jTV) from compounds of formula (V) by 
reaction of 4 compound of formula (X) (which is the same as compound of formula (V) 
but wherein Rl = H) with an amine of fo^nda R 3 NH 2 . The reaction is preferably carried 
out in the presence of a base such as trietl^lamine or N,N^isopropylemylamine, and/or 
hi an organic solvent such as ethanol. diorfbre or acetonitrile. The reaction may require 
heating e.g. to ca. 60-100°C, for example ck 80-90"e- 

I! 
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(V) 

Compound of formula (V) can be ins 
Process B 



(IX) 



dewcribed above. 



Compounds of formula (I) can be prepai id by reaction of a compound of formula (VII) 
with an amine of formula R 3 ]NH2^ In tftk compound of formula (VII) 9 R 1 - 5 is a leaving 

10 group which is displaceable by the amiri$ of formula R 3 NH2- rLB catt F eferabl y be a 
bromine atom (Br) or more preferably ajchlorme atom (CI), or alternatively R^JB can be 
an alkoxy group OR 35 such as OCi^alKyl (in particular OEt) or a group -0*S(0)2-R 3 ^, 
wherein R^7 Is Ci^aDcyl (e.g. Ci^alkjl orCi^* 1 *? 1 such as methyl), Cj^fluoroaakyl 
(e.g. Ci^fluaroalkyi or Ci^fluoroalkyiisuch as CP3 or C/jFg), or phenyl wherein the 

15 phenyl is optionally substituted by one ok two of independently Cj^alkyl, halogen or 
Cl-^a^oxy (such as phenyl or 4-roethy£phenyI), The reaction of (VH) to (I) is 
preferably carried out in the presence of a base, such as triethylainine or NJtf- 
diisopropylethyiamine, and/or in an organic solvent such as ethanol, THF, dioxane or 
acetonitrile. The reaction may require hating, e.g. to ca. €0-100 °C or ca, 80-90 P C, for 

20 example for 8-48 or 12-24 hours: j \ 



1 3 NH, 





(VII) 



(0 



25 



Compounds of formula (VII), wherein R* 
(VHa) T can be prepared in a two step proc 



I is a chlorine atom (compound of formula 
lure as described by Bare et al. in 7, MecL 
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Chenu 1989, 32, 2561-2573. This proces^ involves 2 steps. In the first step, a compound 
of formula (VIH) is reacted with thionyl j'chloride (or another agent suitable for forming 
an acid chloride from a carboxylic acid),;jeither in an organic solvent such as chloroform 
orTHF, or as a neat solution. This reaction may require heating and the thus-formed 
5 intermediate may or may not be isolated^ Step two involves reaction with an amine of 
formula AtCR 4 R5NH2> in an organic solvent such as THF or chloroform and may also 
involve the use of a base such as triethylamine or diisopropylethylamane: 




1) convert to 
acfd chldWcfe 



R s 2) ArCR A R 5 NH 2 




10 



15 



(VIII) 



(Vila) 



Compounds of formula (VIE) can be prepared by hydrolysis of an ester of formula (V) 
according to the method described by YuHet aLinJ. Med Chem. % 2001, 44, 1025-1027. 
This procedure preferably involves reaction with a base, such as sodium hydroxide or 
potassium hydroxide, in a solvent e.g. an jaqueous solvent such as aqueous efhanol or 
aqueous dioxane: 



20 




OR* 




(V) 

Compound$ of formula (V) can he ptej 
Process C 




(VIII) 

as described in Process A above* 



A compounds of formula (D can be prepared by reaction of a compound of formula (IXa) 



with an alkylating agent of formula R 1 - 
25 the 1-position pyrazolopyridine nitrogen 



, where is a leaving group displaceable by 
pm of the compound of formula (IXa): 
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Asuit^IeaMcylatiiiga^ntcxfformulaRl-X 3 caiibeuseii For example, X 3 can be a 
halogen atom such as a chlorine atom or more preferably a bromine or iodine atom, or X 3 
5 can be -0-S(O)2-R 3<J wherein R36 is C^galkyl (e.g. C^alkyl or Ci_ 2 alkyl such as 
methyl), Ci^fluoroalfcyl (e.g. Ci^fluoroalky] or C^fluoroalkyl such as GF3 or C4F9), 
or phenyl wherein the phenyl i$ optionally substituted by one or two of independently 
Ci_ 2 alkyl, halogen or Ci_ 2 alkoxy (such as phenyl or 4-methyl-phenyl). The reaction is 
preferably carried out in the presence of a base; the base can for example comprise or be 
10 potassium carbonate, sodium carbonate,; sodium hydride, potassium hydride, or a basic 
resin or polymer such as polymer-bound 2-tert-butyliminc-2-diemylamino-l,3Kfimethyl- 
perhydro-1 ,3,2-diazaphosphorine. The reaction is preferably earned out in the presence 
of a solvent, e.g. an organic solvent such as DMF; the solvent is preferably anhydrous. 

1 5 Compounds of formula (Ka) can be prepared from a compound of formula QX); 

OR e 




(IX) 

by hydrolysis of the ester and conversion of the resulting carboxyllc add to the amide of 
formula (IXa) by activation of the acid and reaction with an amine of formula 
ArCR 4 R%H2. The ester (K) to acid to amide (DCa) conversion can suitably use flic 
20 reagents and reaction conditions mentioned in Process A above for conversion of (IV) to 

(n) to (in) to (i). 



25 



The ester compound of formula (JX) can be prepared using the method described in the 
alternative embodiment of Process A, above. 



Process Dx Conversion of one compound of formula (I), (II) or (IV) or salt thereof into 
another compound of formula (I), (II) or (IV) or salt thereof 
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One compound of formula (I), (II) ox (TV) or salt thereof can be converted into another 
compound of formula (D, (H) or (TV) or salt thereof. This conversion preferably 
comprises or is one or more of the following processes Dl to D7: 

5 

Dl. Conversion of a ketone into the corresponding oxime (e.g. Examples 231-281). 

D2. An oxidation process. For example, the oxidation process can comprise or be 
oxidation of an alcohol to a ketone (e-g- using Jones reagent) or oxidation of an alcohol or 

10 a ketone to a carboxylic acid- The oxidaiion process can e.g. comprise or be conversion 
of a nitrogen-containing compound of formula CO or salt thereof to the corresponding 
N-oxide (e.g. using meto-chloroperoxybenzoic acid), for example conversion of a 
pyricHne-containing compound to the corresponding pyridine N-oxide (e.g. see Examples 
210-212 of PCT/EP03/11814, filed on 12 September 2003 and incorporated herein by 

15 reference, for suitable process details). • 



D3. A reduction process, for example reduction of a ketone or & carboxylic acid to an 
alcohol. 

20 D4, Acylation, for example acylation of an amine (e.g. see Examples 329-349 and 

Example 353 of PCT/EP03/11814; filed on 12 September 2003 and incorporated herein 
by reference* for suitable process details), or acylation of a hydroxy group. 

D5. Alkylation, for example alkylation of an amine or of a hydroxy group. 
25 • 

D6. Hydrolysis, e.g. hydrolysis ofi an ester to the corresponding carboxylic acid or salt 
thereof (e.g* see Examples 351. 488, 489, 650, 651 of PCT/EP03/1 1814, filed on 12 
September 2003 and incorporated herein by reference, for suitable process details). 

30 D7. Deprotection, e.g. deprotection (e.g. deacylarion or t-butyloxycarbonyl (BOC) 
removal) of an amine group. 

D8. Formation of an ester or amide, for example from flie corresponding carboxylic acid. 

35 D9. Suif onylation, e.g, sulfonamide formation by reaction of an amine with a sulfonyl 
halide e.g. a sulfonyl chloride (e.g: see Examples 322-328 of PCT/EP03/11814, filed on 
12 September 2003 and incorporated herein by reference, for suitable process details). 

and/or 

40 

D10- Beckmann rearrangement Q f one compound of formula (I) into another compound 
of formula (E), preferably using cyanotic chloride (2,4 f 6-trichloro-l ,3,5-tri azine) together 
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with a foimamide such as DMF, e.g. at pom temperature (see UD. Luca, /. Org. Chem., 
2002, 67* 6272-6274). The Beckmann rearrangement can for example comprise 
conversion of a compound of foxmala 00 wherein NHR 3 is of sub-formula (o2) 

(MB ) into a compound of f oimula (I) wherein NHR 3 is of sub-formula 



5 (m3) (MH ), and suitable process.detaiis can be as illustrated in Examples 658 and 

659 of PCT/EP03/11814, filed on 12 September 2003 and incorporated herein by 
reference. 



10 The present invention therefore also provides a method of preparing a compound of 
formula (I) or a salt thereof: 




(•) 



wherein Rl, R 2 , R 3 , R 4 , r5 and Ar areas defined, Ine method comprising : 

15 

(a) reaction of an activated compound of formula (HQ, 




wherein X 1 is a leaving group subsljtartabje by an amine, wiih an amine of formula 
ArCR 4 R 5 NH 2 ; - 

20 

(b) reaction of a compound of formula (VIQ: 
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! (VII) 

, wherein R 1 ^ is a leaving grou^ which is displaceable by the amine of formula R 3 NH2» 
with an amine of formula R 3 Mi2; 

i 

I i 

(c) reaction of a compound of formula (IXa) with an alkylating agent of formula Rl-X 3 , 
where X 3 is a leaving group displaceabie by the 1-podtion pyra2olopyridine nitrogen 
atom of the compound of formula (IXa): 



or 




(d) conversion of one compound pf formula (I) or salt thereof into another compound of 
formula (J) or salt thereof; , ! 
15 !' 

and optionally converting the compound of formula (I) into a salt thereof e.g. a 
pharoiaceutically acceptable salt jjhereof. 

"i 

Preferred features of methods (a),, (b), (c) and (d), independently of each other, are as 
20 described above for Processes A.jB,C, and D T with all necessary changes being made. 

if 

The present invention also provides; (e) a method of preparing a pharmaceutically 
acceptable salt of a compound of formula (I) comprising conversion of the compound of 
formula (0 or a saJr thereof into the desiiied pharmaceutically acceptable salt thereof 
25 (See for example Example 307). 

! 

The present invention also provides a compound of formula (I) or a salt thereof, prepared 
by a method as defined herein. 

i f 
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Medical 

5 The present invention also provides a compound of formula (I) or a pharmaeeutically 
acceptable salt thereof fox use as an active therapeutic substance in a mammal such as a 
human. The compound or salt can be foP use in the treatment and/or prophylaxis of any 
of the diseases / conditions described herpin (e.g, for use in the treatment and/or 
prophylaxis of an inflammatory and/or allergic disease in a mammal) and/or for use as a 
10 phosphodiesterase inhibitor e.g. for use as a phosphodiesterase 4 (PDE4) inhibitor. 
"Therapy" may include treatment and/or 'prophylaxis. 

I 1 

Also provided is the use of a compound df formula (I) or a pharmaceutical^ acceptable 

salt thereof in the manufacture of a medicament (eg. pharmaceutical composition) for the 

15 treatment and/or prophylaxis of any of tih!? diseases / conditions described herein in a 

mammal such as a human, e.g. for- the treatment and/or prophylaxis of an inflammatory 

and/or allergic disease in a mammal sucl^as a human. 

ii 

Also provided is a method of treatment and/or prophylaxis of any of the diseases / 
20 conditions described herein in a mammal (e.g. human) in need thereof, e.g- a method of 
treatment and/or prophylaxis of an inflammatory and/or allergic disease in a mammal 
(e.g. human) in need thereof, which rnethbd comprises administering to the mammal (e.g. 
human) a therapeutically effective amount of a compound of formula CO as herein defined 
or a pharmaceutically acceptable salt thereof. 



Phosphodiesterase 4 inhibitors are thought to be useful in the treatment and/or 



25 

prophylaxis of a variety of diseases / concjfitions, especially inflammatory and/or allergic 
diseases, in mammals such as humans, for example: asthma, chronic obstructive 
pulmonary disease (COED) (e.g. chronic ^ironchitis and/or emphysema), atopic 

30 dermatitis, urticaria, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, 

eosinophilic granuloma, psoriasis, rheumatoid arthritis, septic shock, ulcerative colitis, 
Crohn's disease, reperfusion injury of the ihyocardiurn and brain, chronic 
glomerulonephritis , endotoxic shock, adult respiratory distress syndrome, multiple 
sclerosis, cognitive impairment (e.g. in a neurological disorder such as Alzheimer's 

35 disease), depression, or pain. Ulcerative dolitis and/or Crohn's disease are collectively 
often referred to as inflammatory bowel dilease. 

: | 

In the treatment and/or prophylaxis, the inflammatory and/or allergic disease is preferably 

chronic obstructive pulmonary disease (COPD), asthma, rheumatoid arthritis or allergic 

40 rhinitis in a mammal (e.g. human). More preferably, the treatment and/or prophylaxis is 

of COPD or asthma in a mammal (e*g. human). 

i I' » 

• J! 

•! 
r! 
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PDE4 inhibitors are thought to be effective in the treatment of asthma (e.g. see 
M-A.Giembycz, Drugs, Feb. 2000, 590?), 193-212; Z. Huang et aL, Current Opinion in 
Chemical Biology, 2001 , 5: 432-438; .Dyke et al., Expert Opinion on Investigational 
5 Drugs, January 2002, 11(1), 1-13; CEjumouf ,et aL, Current Pharmaceutical Design, 
2002, 8(14), 1255-1296; AJrf.Dohertyj Current Opinion Chem. BioL, 1999, 3(4), 466- 
473; and references cited in the aforementioned publications). 

PDE4 inhibitors are thought to be effective in the treatment of COPD. For example, see 
10 SX. Wolda, Emerging Drugs, 2000, 5$), 309-319; Z. Huang et al., Current Opinion in 
Chemical Biology, 2001, 5: 432-438; HJ.Dylce et al., Expert Opinion on Investigational 
Drugs, January 2002, 11(1), 1-13; OBtomouf et al., Current Pharmaceutical Design, 
2002, 8C14), 1255-1296; A.MJDohertyJ Current Opinion Chem. BioL, 1999, 3(4), 466- 
473; and references cited in the aforementioned publications; and G. Krishna et aL, 
Expert Opinion on Investigational Drugs, 2004, J3(3), 255-267 (see especially pp. 259- 
261 and refs. 102-11 1 and 201 therein);! COPD is often characterised by the presence of 
airflow obstruction due to chronic bron&hitis and/or emphysema (e.g., see SJ-. Wolda, 
Emerging Drugs, 2000, 5(3), 309-319).* 

I 

{• 

20 PDE4 inhibitors are thought to be effective in the treatment of allergic rhinitis (e.g. see 
BM. Schmidt et al., J. Allergy & Clmiifd Immunology, 108(4), 2001, 530-536). 

f 

PDE4 inhibitors are thought to be effective in the treatment of rheumatoid arthritis and 
multiple sclerosis (e.g. seeUXDyke et Expert Opinion on Investigational Drugs, 
January 2002, 11(1), 1-13; OBuroouf et al., Current Pharmaceutical Design, 2002,' 
8(14), 1255-1296; and A^LDoherty, Current Opinion Chem BioL, 1999. 3(4), 466-473; 
and references cited in these publication?). See e.g. AJVLDoherty, Current Opinion 
Chem. BioL, 1999, 3(4), 466-473 and references cited thensin for atopic dermatitis use. 

PDB4 inhibitors have been suggested as|naving analgesic properties and thus being 
effective in the treatment of pain (AJCuraar et al., Indian J. Exp. BioL, 2000, 38(1), 26- 
30). 4 

I ■ 

In the invention, the treatment and/or pnjphylaxis can be of cognitive impairment e.g. 



35 cognitive impairment in a neurological disorder such as Alzheimer's disease. For 

example, the treatment and/or prophylaxis can comprise cognitive enhancement e.g. in a 
neurological disorder. See for sample: jbtT^hang et al. in: Psychopharmacology, June 



2000, 150(3), 311-316 andNeuropsychopharmacology, 2000. 23(2), 198-204; andT. 
Egawa st aL, Japanese J. Pharmacol., 1997, 75(3) 275-81 
40 t\ :• 

?! 
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PDE4 inhibitors such as rolipram have:been suggested as having antidepressant 
properties (e.g. J. Zhu et al„ CNS Thai Reviews, 2001 7 7(4) a 387-398; ODonnell, Expert 
Opinion on Investigational Drugs* 2000, 9(3), 621-625; and H.T. Zhang et aL, 
Neuropsychopharmacology 7 October 2&02, 27(4), 587-595). 



Pharmaceutical compositions and dosing 

i 
i 

For use in medicine, the compounds of the present invention are usually 

10 administered as a pharmaceutical composition. 

The present invention therefore provides in a further aspect a pharmaceutical 

composition comprising a compound of formula CD or a pharmaceuti cally acceptable salt 

thereof and one or more pharrnaceutically acceptable carriers and/or excipients. 

The pharmaceutical composition can be for use in the treatment and/or 

15 prophylaxis of any of the conditions described herein. 

The invention also provides a method of preparing a pharmaceutical composition 

comprising a compound of formula CO, as herein defined, or a pharmaceutical^ 

acceptable salt thereof, and one or more' pharmaceutical^ acceptable carriers and/or 

excipients, \ x 

20 the method comprising mixing tjie compound or salt with the one or more 

pharmaceutical acceptable carriers ancl/or excipients. 

The invention also provides a pharmaceutical composition prepared by said 

method. i 

I • 

The compounds of formula (I) and/or the pharmaceutical composition may be 

25 administered, for example, by oral, parenteral (e.g. intravenous, subcutaneous, or 
intramuscular), inhaled or nasal admimstratiop-' Accordingly , the pharmaceutical 
composition is preferably suitable for oral, parenteral (eg. intravenous, subcutaneous, or 
intramuscular), inhaled or nasal administration* More preferably, the pharmaceutical 
composition is suitable for inhaled or oral administration, e.g. to a mammal such a$ a 

30 human. Inhaled administration involves! topical administration to the lung e.g. by aerosol 
or dry powder composition. Oral administration to a human is most preferred. 

A pharmaceutical composition suitablefor oral administration can be liquid or 
solid; for example it can be a synrp T suspension or emulsion, a tablet, a capsule or a 
lozenge. i' 

35 A liquid formulation will generally consist of a suspension or solution of the 

compound or phannaceutically acceptable salt in a suitable pharmaceutical^ acceptable 
liquid carriers), for example an aqueous! solvent such as water, ethanol or glycerine, or a 
non-aqueous solvent, such as polyethylene glycol or an oil. The formulation may also 
contain a suspending agent, pxeservativej flavouring and/or colouring agent 

40 A pharmaceutical composition suitable for oral administration being a tablet can 

comprise one or more phaimaceutically acceptable carriers and/or excipients suitable for 
preparing tablet formulations. The carrier can for example be or include lactose, cellulose 
(for example miccocrystalline cellulose), jor manxiitol. The tablet can also or instead 

; 
! 
1 
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contain one or more phannaceutically acjceptatile excipients, for example a binding agent 
such as hydroxypropybriethyJceUuIose ot povidonp (polyvmylpyrollidone), a lubricant 
e.g. an alkaline earth metal stearate such as magnesium steaiate, and/or a tablet 
disintegrant such as sodium starch glyco late, croscarmellose sodium, or crospovidone 
(cross-linked polyvinylpyrolUdone). The pharmaceutical composition being a tablet can 
be prepared by a method comprising the steps k: ft) mixing the compound of formula (E), 
as herein defined, or a phannaceuticaily Acceptable salt thereof, with the one or more 
pharmaceutically acceptable carriers and/or excipients, (ii) compressing the resulting 
mixture (which is usually in powder form) intoStablets, and (iii) optionally coating the 
tablet with a tablet film-coating material, ; 

A pharmaceutical composition suitable for oral aduiinistrafion being a capsule can 
be prepared using encapsulation procedures. Ifor example, pellets or powder containing 
the active ingredient can be prepared using a suitable phannaceutically acceptable carrier 
and then filled into a hard gelatin capsultj. Alternatively, a dispersion or suspension can 
be prepared using any suitable phannaceutically acceptable carrier, for example an 
aqueous gum or an oil and the dispersion! or suspension then filled into a soft gelatin 
capsule. I < 

ftcferably the composition is in unit dose form such as. a tablet or capsule for oral 
admmistration, e.g. for oral admimstraiicai to a human, 

A parenteral composition can comprise a solution oar suspension of the compound 
or pharmaceutically acceptable salt in a sterile aqueous carrier or parenterally acceptable 
oil. Alternatively, the solution can be lyophilised; the lyophilised parenteral 
pharmaceutical composition can be reconstituted with a suitable solvent just prior to 

administration. 1 '< 

. •.. • 

Compositions for nasal or inhaled administration may conveniently be formulated 
as aerosols, drops, gels or dry powders. 3 

Aerosol formulations, e.g. for inhMed adnnnistration, can comprise a solution or 
fine suspension of the active substance in] a pharmaceutically acceptable aqueous or non- 
aqueous solvent Aerosol formulations cim be presented in single or multidose quantities 
in sterile fonn in a sealed container, wnicji can Sake the form of a cartridge or refill for 
use with an atomising device or inhaler. Alternatively the sealed container may be a 
unitary dispensing device such as a single] 'dose nasal inhaler or an aerosol dispenser fitted 
with a metering valve (metered dose inhaler) wldch is intended for disposal once the 
contents of the container have been exhausted. ■ 

Where the dosage form comprises] an aerosol dispenser, it preferably contains a 
suitable propellent underpressure such as, compressed air, carbon dioxide, or an organic 
propellaut such as a chlorofluorocarbon (CFQ or hydrofluorocarbon CHFC). Suitable 
CFC propellants include dichlorodffluoromethane, trichlorofluoromethane and 
dichlorotetrafluoroethane. Suitable HFC propeljants include 1,1,1,2,3,3,3- 
heptafluoropropane and l.l.l^-tetrafluoroethane. The aerosol dosage forma can also 
take the form of a pump-atomiser. 



i 
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Particle size reduction of compound of form da (I) or salt thereof 
For pharmaceutical compositions Suitable anc/or adapted for inhaled administration, it is 
preferred that the compound or sail of formula (D is in a particle-size-xeduced form, and 
more pr eferably the size-reduced formjis obtained or obtainable by nucronisatioii. 
Micronisation usually involves subjecting the compound/salt to collisions! and/or 
abrasion al farces in a fast-flowing circular on spiral/vortex-shaped airstream often 
including a cyclone component. fThe preferable particle size of the size-reduced (e.g. 
micronised) compound or salt is ciefinedby a[D50 value of about 0.5 to about 10 microns. 



10 e.g. about 1 to about 7 microns (e.g. as 



measured using laser diffraction). For example, it 
is preferable for the compound or salt c f formula (I) to have a particle size defined by: a 
D10 of about 03 to about 3 micrdns (e g. abojut 0.5 to about 2 microns, or about 1 
micron), and/or a D50 of about 0:5 to aliout It microns or about 1 to about 7 microns 
(e.g. about 2 to about 5 microns err aboot 2 to i [bout 4 microns), arid/or a D90 of about 1 
to about 30 microns or about 2 toiabou* '20 mic rons or about 3 to about 15 microns (e.g. 
about 5 to about 15 microns or about 5 !to abo : 1 10 microns); for example as measured 
using laser diffraction. ■ 

i ,! 

In particle size measurements, 09,0, D5 3 and : : >10 respectively mean that 90%, 50% and 
10% of the material is less than the mic :pn sta > specified D50 is the median particle 
size. DV90, DV50 and DV10 respecti\ ely me *n thar 90%, 50% and 10% by vol ume of 
the material is less than die microp size specif! id. DM90, DM50 and DM10 respectively 
mean that 90%, 50% and 10% by !weig^ t of the material is less than the micron size 
specified 



Laser diffraction measurement of particle size 



icle 



(pan use a dry method (wherein a 



suspension of the compound/salt in an aifflovv grosses die laser beam) or a wet method 
[wherein a suspension of the compound/salt in a, liquid dispersing medium, such as 
isooctane or (e.g. if compound is splublejin iscoctane) 0.1% Tween 80 in water, crosses 
the laser beam]. With laser diffraction, particle size is preferably calculated using the 
Fraunhofcr calculation; and/or preferably a Msti vem Mastersizer or Sympatec apparatus is 
used for measurement* For example, paibcle stfie measurement and/or analysis by laser 
diffraction can use any or all of (preferably all of) the following: a Malvern Masterazer 
longbed version, a dispersing medium of j0.1% Tween 80 in waber, a stir rate of ca. 1500 
35 rpm, ca. 3 mins salification prior to final, dispetsion and analysis, a 300 KF (Reverse 



Fourier) lens, and/or the Fraunhofcr calculator , 



An illustrative non-limiting example of aismat 



Micronisatwn Example: Micronisation 



i.. 

afExa 



with Malvern software. 

scale micionisatioii process is now given: 
73, 98, 283, 304, 306 or 307 



ample 
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y 



1= 



72- 



121077 



i 



! ,98, £83, 304 7 306 or 307 (described hereinafter), 
usually in an amount of appriximat *ly 6Q0-1000 mg thereof, using a Jetphanna MCI 
micronizer. . 1 \> t 

• The parent (unmicronised) and micronisejd materials are analyzed for particle size by 
5 laser diffraction and cacystallinity bJrPXRD. 

Equipment and maierial 

Equipmcnt/maiBrial 
Jetphanna MCI Micronizer 
Analytical balance 
Top loader balance 
Digital Caliper 
Vibrational spatula 
Materials to be micro nised 



10 The Jetphanna MCI Micronizer 6oi 



E Ascription and specification 
P itrogeno supply: Air tank with 275psi rate tubing 
sja^toriUs Analytical 
TPM400 
Electronic caliper 
■splat Dispeuser 
►le 73, £>S, 283, 304, 306 or 307 

js a horizontal disc-shaped milling housing 
having; a tubular compound inlet|(e,g. &gled! at ca. 30 degrees to the horizontal) for entry 
of a suspension of tmmicrcmised compound of foroiula (I) or salt in a gasflow, a separate 
gas inlet for entry of gases, a gas putlettfw exit of gases, and a collection vessel for 
collecting microoised material. The miling hpusing has two chambers: (a) an outer 
annular chamber in gaseous connectiot) with 4e gas inlet, the chamber being for 
receiving pressurised gas (e.g. airjor nitrogen), and (b) a disc-shaped inner milling 
chamber within and coaxial with the oujer chamber for micronising the input compound / 
salt, the two chambers being separated By an Annular wall. The annular wall (ring R) has 
a plurality of narrow-bored holes Ico^eSing the inner and outer chambers and 
circumferentially-spaced-apart around fee annular wall. The holes opening into the inner 
chamber are directed at an angle (directed pact-way between radially and tangentially), 
and in use act as nozzles directing presefesedjgas at high velocity from the outer 
chamber into the inner chamber and in Lb inwardly-spiral path (vortex) around the inner 
chamber (cyclone). The compound inl<k is in gaseous communication with the inner 
chamber via a nozzle directed tanWually to the inner chamber, within and near to the 



annular wall/ ring R. Upper and low 
the inner milling chamber connect to (; 
air oudet, and (b) (upper exit) theigas 



jbroadidiameter exit vents m the central axis of 
i (lower exit) the collection vessel which has no 

„ — N _, v - rr "v — vitlet which leads to a collection bag, filter and a 

gas exhaust. Inside and coaxial with tttMmbular compound inlet and longitudinally- 
movable within it is positioned a ventmj julet,p0 for entry of gases. The compound inlet 
also has a bifurcation connecting to an dpWarffly-ffrected material inlet port for inputting 

In use, the narrow head of jthe Jnturi Alet (V) is preferably positioned below and 
slightly forward of the material inlet po^ so that when the venturi delivers pressurised gas 
(e.g. air or nitrogen) the feed material is sucked from the material inlet port into the 

* " and is 'accelerated into the inner milling chamber 



gasstream thorough the compound inlet 



I 
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tangentiaUy at a subsonic speed. Inside Ifemmmg chamber the material is farther 
accelerated to a supersonic speed by theiple/nozzle system around the ring (R ) (annular 
wall) of the milling chamber. The nozzjW are slightly angled so that the acceleration 
pattern of the material is in the form of aji jinwardly-directed vortex or cyclone. The 
material inside the milling chamber chxMates rapidly and particle collisions occur during 
the process, causing larger particles to fixture into smaller ones. "Centrifugal" 
acceleration in the vortex causes the larger particles to remain at the periphery of the 
inner chamber while progressively smafilr particles move closer to the center until they 
exit the milling chamber, generally thrc4|h the lower exit, at low pressure and low 
velocity." The particles that exit the mflljivg chamber are heavier than air and settle 
downward thorngh the lower exit into thje 'collecncm vessel, while the exhaust gas rises 
(together with a minority of small particl^ of microiiised material) and escapes into the 
atmosphere at low pressure and low veh city. 



1 



Procedure: 

The Trricronizer is assembled. Tfiei venturi protrusion distance from input port is 
preferably adjusted to about 1.0 cm msp j&ively (e.g. so that the narrow head of the 
ventnri inlet is positioned below and s li Jwiy forward of the maierial inlet port) and is 
measured with a micro-caliper to make sure that it is inserted correctly. The ring <R ) and 
venturi (V) pressures are adjusted according to the values specified in the experimental 
design (f efer to experimental section bel ijiw) by adjusting the valves on the pressure 
gauges on the micronizer. The setup is lacked for leakage by observing if there is any 
flnctuatipn in the reading of the pressure-gauges. 

Note that the venturi (V) pressures kept at least 2 bars greater than the ring (R ) 
pressure to prevent regurgitation of material. e.g. outwardly from the material inlet port. 

Balance performance is ch^edMth calibration weights. Specified amount of 
the parent material (see section on expeMbental run) is weighed into a plastic weigh boat. 
The material is then fed into the micrometer using a vibrational spatula (e.g. V-shaped in 
cross-section) at a specified feed rate. Tflte material feeding time and equipment pressures 
are monitored during the micronizadon fpjoeesa. 

Upon completion of the microniMg run, the nitrogen supply is shut off and the 
collection bag is tapped to allow paiticllsjto settle into the recovery / collection vessel at 
the bottom of the micronizer. The colle|tion bag is removed and set aside. The 
micronised powder in the recovery ve$sij|(eollection vessel) and the cyclone (above the 
recovery vessel) are collected separateWjinto different weighed+labelled collection vials. 
The weight of the micronised material ftj&canfed. The micronizer is disassembled and 
residual PDE4 compound on the roicroniW inner surface is rinsed with 70/30 isopropyl 
alcohol / water and collected into a fladdj'jThe micronizer is then thoroughly cleaned by 
rinsing and wiping with suitable silvent |W dried before subsequent runs are performed. 

, i t) 
■I. 1 

Preferred or Optional Experimental Paj«krneteT$ 

Patent (unmicronised) material (PirocedlirB 1): ExampJe 73, 98, 283, 304, 306 or 307 
Balance^) Used: Sartorius analytical 

1 
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Material 
Proc- input 
eduie .amount (g) 
no. 

1 ca. 0.9 g J 



Venturi 
Pressure <jy) / 

Pressure (jbar) 

■ I 



V= 8 to 10 bar j| 180 to 200 procedure not 

R= 5*5 to !<5 bar jmg/min carried out 

The above optional parameters can be v Bed using the skilled person's knowledge. 



Alternative embodiment: Any of ithe Ex 
invention disclosed herein can beimicr* 

1 



Dry powder inhalable compositions 

For pharmaceutical composition! 
administration, it is preferred that! the pi 
inhalable composition. Such a copposi 
or starch, the compound of formula <X) < 
form, e.g. in micronised form), and opti 
mannitul, trehalose and/or magnesium $ 
composition comprises a dry powder bl 
salt thereof. The lactose is preferjjtrty h 
preferably inhalation-grade and/of .fine- 
lactose is defined by 90% or morel |(by ^ 
less than 1000 microns (micrometres) (< 
diameter, and/or 50% or more of t&e laci 
10-500 microns) in diameter. Monprofit 
by 90% or more of the lactose paijicles 
e.g. 50-300 Tnxcrons) in diameter, pndfa, 
than 100 microns in diameter. Op&onall 
90% or more of flie lactose particles bei 
35 50% or more of the lactose particles bei 
importantly, it is preferable that abput 3 



-74 



Intended 
feed-rate 



lime 
needed to 
teed 
material 
(min+sec) 



Actual feed-race 
(g/min) 



Results and/or observations '\ 

% yield = [(Material from vessel £ Matt ial from cycIone)/Material input amount] xlOO 
In general, very approximately 5&75% ,ields are achievable using this method, including 
material from collection vessel and matmal from inside walls of cyclone. 



I ■ M 

Procedure 1 includes possible parameters, and conditions and has not been carried out 



>les of the compounds or salts of tha 
:sed as described above. 



[table and/or adapted for inhaled 
taceutical composition is a dry powder 
m can comprise a powder base such as lactose 
jsalt thereof (preferably in particle-size-reduced 
tally a performance modifier such as L-leucme, 

Preferably, the dry powder inhalable 
id of lactose and the compound of formula (I) or 

se hydrate e.g. lactose monohydmte and/or is 
pde lactose. Fteferubly, the particle size of the 

t-ight or by volume) of the lactose particles "being 
. 10-1000 microns e.g. 30-1000 microns) in 
particles being less than 500 microns (e.g. 
>ly, the particle size of the lactose is defined 
ig less than 300 microns (e.g. 10-300 microns 
j0% or more of the lactose particles being less 
Jj the particle size of the lactose is defined by 
jig less than .100-200 microns in diameter, and/or 
U less than 40-70 microns in diameter. Most 
about 30% (e.g. about 10%) (by weight or by 
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An illustrative non-Iimiti 



follows: 



i -75- 

i 



volume) of the particles are less t : an 50 inicron's ox less than 20 microns in diameter. For 
example, without limitation, a sax able inhalation-grade lactose is E9334 lactose (10% 
fines) (Borculo Do-mo Ingredient^ . Hanzeplein 25, 8017 JD Zwolle, Netherlands). 

In the dry powder inhalab .p composition, preferably, the compound of formula (J) 
or salt thereof is present in about to about 70% (e.g. about 1% to about 50%, e.g. 
about 5% to about 40%, e.g. abot 1 20 to about 30%) by weight of the compositioft. 



example of a dry powder inhalable composition 

i 



Dry Powder Formulation Example - Dry powder Lactose Blend Preparation 
Using a size-reduced e.g. micronised form of the compound of formula (I) or salt thereof 
(e.g. as prepared in the Miaratisajjon Example above), the dry powder blend is prepared 
by mixing the required amount ofithe cornpound/salt (e.g. 10 mg, 1% w/w) with 
inhalation-grade lactose containing! 10% fenes (e.g. 990 mg, 99% w/w) in a Teflon™ 
(polytetrafluoroeihene) pot in a J^kro-dismembrator ball-mill (but without a ball bearing) 
at % speed (ca. 2000-2500 rpm) for about 4 hours at each blend concentration. The 
Mikro-dismembrator (available fxpmB. Braim Biotech International, Schwarzenberger 
Weg 73-79, D-34212 Melsungen.jjjennapy; www.bbraunbiotech.com) comprises abase 
with an u [3wardly-proj ecting and ^dewaidly-vibratable arm to which is attached the 



Teflon ™ pot The vibration of foe aniij-'achieves blending. 

Other blends: 10% w/w compound/salt (50 mg) + 90% w/w lactose (450 mg, 
inhalation -grade lactose containing 10% ixnes). 

Serial dilution of the 1% vy'w blend can achieve e.g. 0.1% and 0,3% w/w blends. 



dry powder inhalable compositions, a pharmaceutical 



Dry powder inhalation devices 

Optionally, in particular fojq 
composition for inhaled administration cdn be incorporated into a plurality of sealed dose 
containers (e.g. containing the dryj 
or ribbon inside a suitable inhalatt 
on demand and the dose, e.g. of th 
inhalation via % device such as the 
The DISKUS ™ inhalation devick 



powder composition) mounted longitudinally in a strip 
device. The container is mpturahle or peel-openable 
dry powder composition, can be administered by 
ISKtjtS ™ l device, marketed by OlaxoSmithKHne. 
is usually substantially as described in GB 2,242,134 
A. In such device at least one container for the pharmaceutical composition in powder 
form (lie at least one container pre?: ferabltfbeing a. plurality of sealed dose containers 
mounted longitudinally In a strip ck ribboib) is defined between two members peelably 



secured to one another, the device comprises: means defining an opening station for the 
said at least one container, means for peeling the' members apart at the opening station to 
open the container, and an outlet; c ommu^ricating with the opened container, through 
which a user can inhale the phamaaceuticil composition in powder form from the opened 
container. 



Unit dose form and dosing regimSns 
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Preferably the composition is in mat dose farm such as a tablet or capsule for oral 
administration, e.g. for oral administration to a human. 

In the pharmaceutical condition, a ox each dosage unit for oral or parenteral 
administration preferably contain^ from 0.01 to 3000 mg, more preferably 0.5 to 1000 
mg ? of a compound of the formula (1) or a phaWeutically acceptable salt tiiereof 
calculated as the free bass. A or &ch dosage unit fornasal or inhaled administration 
preferably contains from 0.001 to] 50 mg. more preferably 0.01 to 5 mg, of a compound of 
the formula (D ora phannaceuticaMy acde-ptable salt thereof, calculated as the fiee base. 

A phannaceutically acceptable compound or salt of the invention is preferably 
administered to a mammal (e.g. human) £i a daily oral or parenteral dose of 0. 001 mg to 
50 mg per kg body weight per da| (mg/lqg/day). for example 0.0 1 to 20 mg/kg/day or 
0.03 to lOmg/kg/day orO.l to 2 zjWgfcjay, c f the compound of the fonnula (D or a 
pharmaceuticany acceptable salt tijereof, baleulated as the fiee base. 

A pharmaceutical^ acceptable cdmpound or salt of the invention is preferably 
administered to a mammal (e.g. hitman) in a daily nasal or inhaled dose of: 0.0001 to 5 
mg/kg/day or 0.0001 to 1 mg/kg/cjjy, e.gj.0.001 to 1 mg/kg/day or 0.001 to 0.3 ragtoday 
0x0001 to0.1mg^dayor0.00dto0.3mg^g/day, of the compound of the formula m 
or a pharmaceutical^ acceptable salt thereof, calculated as the free base. 

The phannaceutically acceptable compounds or salts of the invention is preferably 
admimstemd in a daily dose (for a& adultiatient) of, for example, an oral or parenteral 
dose of 0.01 mg to 3000 mg per d&r or 0.5 to 1000 mg per day e.g. 2 to 500 mg per day 
or a nasal or Inhaled dose of 0.0011 to 300jmg per day or 0.001 to 50 mg per day or 0 01 'to 
30 mg per day or 0.01 to 5 mg per day or D.02 to 2 mg per day, of the compound of the 
formula (I) or a phannaceutically acceptable salt thereof, calculated as the free base 



Combinations 

The compounds, salts 
may also be used in combination 

adrenoreceptor agonist, an anti- 
agent. 



The invention thus provides, in a further 
of formula (I) or a pharmaceutical!}! 
therapeutically active agent, for 

an anti-aUergjc, an antiinflammatory 



and/or phan : aceutical compositions according to the invention 

y another therapeutically active agent, for example, a 
listamiue, an an tj -allergic or an anti-inflammatory 



agent 



Preferably, the p 2 -adrenoreceptor a.Mnist 
enantiomer such as the R-enantiomir), 
terbutaline, or a salt thereof (e.g. K 
the xinafoate salt of salmcterol, the 



aspect, a combination comprising a compound 
accep table salt thereof together with another 

e, 4 P 2 -adbnoreceptor agonist, an anti-mstaniine, 
or an antiinfective agent. 



is. 



salbutamoL 



j-sahneterol (e.g. as raceanate or a single 

, formoteiol, salmefamol, fenotero) or 
phannacelutically acceptable salt thereof), for example 
ulphate salt or free base of salbutamol or the 
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fumarate salt of forrooterol. Lcdg-acti|i i photoreceptor agonists are preferred, 
especially those having a therapiLic eflfect over a 12-24 hour period such as salmeterol 
or formo'terol. Preferably, ihe pJ4drem ireceptbr agonist is for inhaled aduiMstration, 
e.g. once per day and/or for simu ianeoijs inhaled administration; and more preferably the 
P 2 -adrenoreceptor agonist is in particle- 



©-reduced form e.g. as defined herein. 
Preferably, the P 2 -adrenotfeceptor agonist combination is for treatment and/or 
prophylaxis of COPD or asthma ! SalmeJeroLoir a pharmaceutically acceptable salt 
thereof, e.g. salmeterol xinofoate { ! is preferably' administered to humans at an inhaled dose 
of 25 to 50 micrograms twice periday (measured as the free base). The combination with 
a Pj-adrenoreceptor agonist can js as 



ibedin WO 00/12078- 



Preferred long acting p a -adrenore wptor agonisrts include those described in WO 
02/066422A, WO 03/024439, W© 027bfco49b?nd WO 02/076933. 



15 Especially preferred long-acting 



P a -adrenoreceptor agonists include compounds of 



formula(XX) (described in WO M2/066422): 
HOCH, 



HO 




" OH ••! ; Lax 



i11X 



(XX) 



or a salt or solvate thereof, wherem in fo*mtila^(XX): 
m x is an integer of from 2 to 8; 
n* is an integer of from 3 to 11» J. ! I 
with the proviso that n^ +n x is £■ to 19J 

R n * is -XS02f?R ldX R ,7X whete* L X is |£CH&y - or C 2 -<5 alkenylene; 
R 16X and R 17X are indepeiidently L|electei4 fro^hydrogpn, Ci^alkyl, Ca^cycloalkyl, 
C(O)NR 150 ^ 19X , phenyl, andphiiiyi (6jLalk^ t 
or R 16X and R ,7X 3 together with tt e nitre jjen tbjwhich they are bonded, form a 5-, 6-, or 7- 
membered nitrogen containing ripig, anc <R 1€3 j and R l7X are each optionally substituted by 
one or two groups selected framljalo, C waliyl, C^haloalkyl, Q-eslkoxy, hydroxy- 
substituted C^alkoxy, -CO^R ia | -Soj^ & 19X , -CONR 18X R lRX -NR I8x C(O)R 150C , or 
a 5-, 6- or 7-membered heterocyEp ring; ? ; 1 \ 
R iax and R m are independently sfelectw (feorri hydrogen, Ci^alkyl, 
C3-6cycloalkyl, phenyl, and phenU (Ci^iiky^ and 
p* is an integer of fromO to 6, pieferaiily fron^O to 4; 

R L2X andR 13X are independently ; i electe Ifrom hydrogefn, Chalky], C^alkoxy, halo, 
phenyl, and Ot^haloalkyl; and ; ,*j % {) 

are independently selects 1 from hydrogen and Chalky! with the proviso 



R 14X andR ,5X 



that the total number of carbon atoms in 



jR 14X j 'andR 15X is not more than 4. 
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anticholinergic compounds / 
see for example WO 03/011274 
US 2002/052312 Al, and some < 
anticholinergic compounds / mi 
with the compounds of formula 
For example, the muscarinic recc 




11083 



Preferred P 2 -adrenoreceptor agonists disclosed in WO 02/066422 include: 



H4-{[6^{(2R>2-hydroxy-2-[4hyd^ 
phenyI]ethyl}amino)hex)d]oxyJ;: : utyl)b. aWefeulfonainide and 

3- (3-{ [7-({(2R>2-hydroxy-2-[4i j lydro* J-3-i^droxymemyl)pheixyl]ethyl }- 
amino)heptyl]oxy }prop3d)benze 3 esulftS i'amlfle. 

A preferred p 7 -adrenoreceptor agonist dasclofeed in WO 03/024439 is: 

'f' ! j' • 'J .Id 

4- {(l/e)-2-[{6-{2-[(2,6-dicWoroben2yI)okyJempxy}hexyl)amm 
(hydroxymethyl)phenol. 

A combination of a compound os \ formn a (I)ihr salt together with an and-histamine is 
preferably for oral adnnwstradonj (e.g. ; . a| a combined composition such as a combined 
tablet), and can be for treatment .ahd/or prophylaxis of allergic rhinitis. Examples of anti- 
histamines include methapyrilene , or HI iant^pnists such as cetirizine, loratadine (e.g. 
Clarilyn ™), desloratadine (e.g: iaarink or fexofenadine (e.g. AUegra ™). 

The invention also provides, in a fintber aspecij a combination comprising a compound of 
formula (I) or a phannaceudcallxikcceptyble salt thereof together with an anticholinergic 
compound, e.g, a muscarinic (N^^eceptidr antagonist in particular an M la M2, M1/M2, or 
M 3 receptor antagonist, more pArably k M5 Irccptor antagonist, still mom preferably a 
M 3 receptor antagonist which sel^tiv^ j|antagoiiises fy^g. antagonises 10 times or more 
strongly) the M3 receptor over f*^"- — J - 



on 



Mi 'a: ih/or 3^2 receptor. For combinations of 
arihic KM) jr6ceptor antagonist with PDJB4 inhibitors, 
2 and A2/US 2002/0193393 Al and 
all of* ileae'plubljcatiQns give examples of 

( i|M) nepeptor antagonists which may be used 
sal fe t aridifor suitable pharmaceutical compositions. 

----- • * — in-* «P| a^oiiist can comprise or be an ipratropium salt 

(e.g. ipratropium bromideX an oxiWi^ salfte.g. oxitropium bromide), or more 
preferably a tiotnopium salt (e.g. tiotro^dii bnbnride); see e,g. EP 41S 716 Al for 
tiontjpium. n i'l 

1..;- i.p 

The anticholinergic compound or 
antagonist, is preferably for inhal* 

reduced form e.g. as defined hettdft/ tiUj pre&ably, bolh the mu^ari^ic^^eptor 
anragonist and the compound of foUnlali) or Ihephaimaceuticaliy acceptable salt 
thereof an? for inhaled adnrinistrati^ Rtfeiably, the anticholinergic compound or 
muscarinic receptor antagonist and the.c«Mpo^ of formula (D or salt are for 
simultaneous administration. The jnuscari^cre^tor antagonist combination is 
preferably for treatment and/or pre ihylax cs of CpPD 



roseate (ti) receptor antagonist, e.g. M 3 receptor 
admi ftsti^bn, more preferably in particle-si ze- 



' 1 

,1 

' Ij 
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Other suitable combinations include, fqi&xa^le, a combination composing a compound 
of formula (I) a pharmaceiitici ! ly accptaSle salt thereof together with another anti- 
inflammatory agent such as an ajii i-inflaSmi^ory corticosteroid; or a non-steroidal anti- 
inflammatory drug (NSABD) sue! i 'as a leukotnene antagonist (e.g, montelukast), an iNOS 
inhibitor, a tryptase inhibitor, a 
adenosine 2a agonist, a CCR3 an] 
antiinfective agent (e.g. an antibi 



as aioj&otnene antagonist (e.g, monteluka$t) 7 
astask|nhitilor, a beta-2 integrin antagonist, a 



oral administration. Suitable iNQS 



10 and WO 99/62875. Suitable 



. oi^5-Iipoxogenase inhibitor; or an 
tic or m antiviral)- An iNOS inhibitor is preferably for 
.inh^itars '(inducible nitric oxide synthase inhibitors) 
include those disclosed in WO 9^L30M WG>!|s/30537, WO 02/50021, WO 95/34534 

3 inhi&itars;include those disclosed in WO 02/26722. 

In a combination comprising a cdj^oiuiatof formula CO or a phaimaceutically acceptable 
salt thereof together with an anti-Mflai^k^^ (which is preferably for 

treatment and/or prophylaxis of atsthmaj IjjOFpJor allergic rhinitis), then preferably the 
anti-inflaitnnatory corticosteroid Is flutimkoifie; fluticasone propionate (e.g, see US patent 
4,335,121), beclomethasone, beclo^tra^ ester, beclomethasone 

17,21 -dipropionate ester, dexarnethasonqbr an ester thereof, mometasone or an ester 
thereof, dclesonide, baidesoiude,^raisoi^ as described in WO 

im^i^to 22 therein), or a pharmaceutically 
, ; If th& antij^f IfiTnrnatory corticosteroid is a 
j i226l$^l, , fltei preferably it is Example 1 therein 
: furaii^^ 

^fluoromethyl ester} or Example 41 therein 
M^yl-17<Xr[(4-methyl-l,3-thia2ole-S- 
042 ^bothioic acid 5-fluoxomethyl ester}, or a 
^lAnti-infl aramatory corticosteroid is 
^trafedn. Fluticasone propionate is preferred 
ition to atouman either (a) at a dose of 250 
dos&Kf 5Qi Jb 250 micrograms twice pec day. 

njg a impound of formula (I) or a 



02/12266 Al (e.g. as claimed in i 
acceptable sail of any of the aboyj 
compound as described in WO 
{which is 6a,9ctrcBfluoro-17a-[C 
oxo-androsta-l,4-diene-17|3-<;arb 
{which is 6a,9a-difluoro-l 1 P-hyijfo: 
carbonyl)oxy] -3-oxo-androsta-l 
pharmaceutically acceptable salt 
preferably for intranasal or inhal< 
and is preferably for inhaled 
micrograms once per day or (b) 




Also provided is a combination © 
pharmaceutically acceptable salt 

anti-inflammatory corticosteroid," 
Preferably this combination is for 
anergic rhinitis. The0 2 -; 

corticosteroid can be as described 
preferably, in this "triple" combiflM6n 7 



of tpfeetfier wiih 6,,-adrenoreceptor agonist and m 



pharmaceutically acceptable salt t^i jrbof ||jg, s^neterol xinafoate) and the anti- 



inflammatory corticosteroid is fhiti jjasone 



rear ; 



»ve 



le '^described in WO 03/030939 Al. 
and/or prophylaxis of asthma, COPD or 
>nisl:i|nd/or the anti-inflammatory 

!d/«!|s described in WO 03/030939 Al. Most 
0 2 -adrenoi^ceptor agonist is salmeterol or a 



prolate. 

' '9 



'"'I 

• » i v 
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The; combinations referred to abc 
& pharmaceutical composition 
combination as defined above 
earners and/or excipients repr 

Hie indi vidu&l compounds of sue 
or simultaneously in separate or < 



1 1 
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itly be presented for use in the form of 
j phfimaceutical composition comprising a 
rthcr With pp| or more pharmacenti c all y acceptable 
Ma fn**iW:rifipect of the invention. 

rir\| 

gnafio^s may be administered either sequentially 
^pharmaceutical composition. 



9ml 



In one embodiment, the comb 
administration and is disposed 
inhalation device is another as^ 
device can comprise a combined 1 
administration (e.g. dry powder 
individual compounds of the co: 
plurality of sealed dose contain 
inhalation device, the containers J 
example such inhalation device ri 
(DISKUS ™) and/or as descri 
device can be such that the indi v__ 
simultaneously but are stored sepl rate,, 
combinations), e.g. in separate pfl* Irrnac 
PCT/EP03/00598 filed on 22 JanStry 2i 
described in the claims thereof 

r 

The invention also provides a met 
the method comprising 



(a) preparing a separate 
individual compounds of the coi 

(b) preparing a combined* 
individual compounds of the < 

wherein the pharmaceutic 
one or mote phannaceutical]y ; 



p,n as aefi^q herein can be for simultaneous inhaJed 
^natita inhalation device. Such a combination 
mv^nfion- Such a combination inhalation 
^ eu ™f composition for simultaneous inhaled 
iposi non^the composition comprising all the 
tihatid i, and|he composition being incorporated into a 
imoiiu fcd loii^itudinally in a strip or ribbon inside the 
jsjng ipturaMe or peel-openable on demand; for 



i iod of fi 



The invention also provides a conftnnatf 
defined herein. 



be substantially as described in GB 2,242,134 A 
1 .aboyfe. AMroatively, the combination inhalation 
pal c^po^ of the combination are administrable 
>lly or partly Btored separately for triple 
decompositions, for example as described in 
! ? pif|Ushed as WO 03/061743 (e.g. as 

ipmng a combination as defined herein, 

, u 

c,^ composition for administration of the 
ei^fra sequentially or simultaneously, or 

Jbtfal composition for administration of the 
taneously, 

,SIt f1?l com P rises ^ combination together with 
ripEs and/or excipients. 

m 

as.- i^flned herein, prepared by a method as 

I'll I 
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BIOLOGICAL TEST METHODS 



PDE 3, PDE 4B, PDE 4D, FDE.5, 



5 The activity of the compounds can ' 



Preferred compounds of the inveni Jon are 
PDE4 (e.g. PDE4B and/or PDE4fl f jpref|[ 



PDE3 and/or more strongly than tiksy i 
PDE6. ! I 

U - 

PDE enzyme sources and titeratu\ rqfi. 
Human recombinant m im rk< 



15 sensitive, cAMP-specific phosph£< Jipst 



•83.- 



PDE! 6 Primary assay methods 



nX|asuE6d in the assay methods shown below. 
1 selective PDB4 inhibitors, i.e. they inhibit 
y, PDE4B) more strongly than they inhibit 




)E5 and/or more strongly than they inhibit 



splice variant thereof (HSPDE4B2B), Is 



disclosed in WO 94/20079 and atso IMJW McLaughlin et al.. "A low Km, rolipram- 



ofr* 



|des< 
strain i 



cDNA, biochemical characterisation < 
mRNA", /. Biol Chem. 7 1993, 2<?8|, 54' ^ 
94/20079, human recombinant FG>B£B =] 
deficient yeast Saccharomyces ce^i ivisi\ 
150 uM CuS04, and 100,000 x gjSjinej 

for use in the harvesting of PDE4fej 4i 

Human recombinant PDB4D 0HSPpB4I^A)^ 
"Isolation of a cDNA encoding a h rjnan 
(PDE IV^)", Gene, 1994, 138, 25*1256. 



frjbm human brain: cloning and expression of 
om&ihant protein, and tissue distribution of 
7^6. For example, in Example 1 of WO 
liribed as being expressed in the PDE- 
- GL62, e.g. after induction by addition of 
ictions of yeast cell lysates are described 



1 




disclosed in P. A. Baecker et aL, 
i-sensitive cyclic AMP phoshodiesterase 



Human recombinant PDE5 is discli >sed ^K\jL6ughney et aL> "Isolation and 



characterisation of cDNAs encoding PDSSsA,^ human cGMP-binding, cGMP-specific 
S'^'-cycltc nucleotide phosphodiejit^rasij, Gene, 1998, 216 ? 139-147. 

• I % !s 

PDE3 was purified from bovine ah ta as.aesco^ed by H. Coste andP- Grondin, 
"Characterisation of a novel poterjt a ad sifccfQc inhibitor of type V phosphodiesterase"* 
BiochenL Pharmacol, 1995, 50 7 l57!7-ir^ 



PDB6 was purified from bovine retina ai 
"Activation and solubilization of tftatretii 
proteolysis", Bur. J. Biochem., 199:ul95i 
retinal cGMP phosphodiesterase^] &ffoj 
Srivastava et al. "Effects of magneS' 1 ^ " 
rod cyclic GMP phosphodiesterase 1 



toed by: P. Catty and P. Deterre, 



cGMP-specific phosphodiesterase by limited 

f69; A, Tar et al. "Purification of bovine 
,m^nzymdlogy* 1994, 238 s 3-12; and/or D. 
cyclic GMP hydrolysis by The bovine retinal 
, jBto^e^k, 1995. 308, 653-658, 
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Inhibition ofPDB 3, PDE 4B, PDE 41 
Scintillation Proximity Assay (SPA) 

The ability of compounds to into bit ca 
recombinant), PDE3 (from bovine 
bovine retina) is determined by Scdntill 
Test compounds (as a solution iii E 
DMSO solution) are preincubateld at «j 
23 °C) in Wallac Esoplates (code {l450- 
pH7.5 , 83raMMgCJ 2 , 1.7mMEGTA,j 
minutes (usually 30 minutes). The et " ! 
20% hydrolysis of the substrate deEn 
compound, during the incubation. For 
^Adenosine 3',5'Hiyclic phosphate (. 
Amersham Biosciences UK Ltd, {Poll; 
HP8 4SP, UK) is added to give q.05u_ 
PDE5 andPDE6 assays, [S-^quanos 
Biotech, code TRK.392) is added to gfc$ 
concentration. Plates containingjassay 
assay mixture, are mixed on an orbital 
temperature for 1 hour. Fhosphcjdi 
code RPNQ 0150) are added (-ling p 
and shaken and allowed to stand jai am 
(preferably 35 minutes) to allow jthe b 
measured using a WAT X AC TR1LUX 
inhibition curves, 10 concentrations (1, 
Curves are analysed using ActiviryBasd 
Ocean Court, Surrey Research p£k, Gii 
Results are expressed as pICso v* lues. 

In an alternative to the above rad oactivll 
measured in the following Fluorescence 

Inhibition ofPDE4B or PDE4D acHvi 



@0S7 




PDE p or PDE 6 activity: radioactive 



Ety atPDB4B or 4D (human 
(human recombinant) orfTDE6 (from 
on^pxirmty Assay (SPA) in 96-well format. 
, preferably about 2 microlitre (ul) volume of 
ieirt|ejmperatuiie (room temperature, e.g. 19- 
l ) tyf* PDE enzyme in 50mM Tris-HCl buffer 
(yrfv) bovine serum albumin for 10-30 
entration is adjusted so thai no more than 

in control wells without 
i, PDE4B and PDE4J3 assays, [5*,8-> 
Pharmacia Biotech, code TRKL559; or 
Wfcod, Chalfont St Giles, Buckinghamshire 
ier T^ell and - lOnM final concentration. For the 
s 3 jjyp'pcyclic phosphate (Amersham Pharmacia 
O^uCi per well and ~ 36nM final 

preferably approx. 100 ul volume of 
5 minutes and incubated at ambient 
[A beads (Amersham Pharmacia. Biotech, 
^ terminate the assay. Plates are sealed 
[nt ^nerature for 35 minutes to Ihour 
tcHsettle. Bound radioactive product is 
icrobeta scintillation counter. For 
luM) of each compound are assayed. 
It (ID Business Solutions limited, 2 
[Surrey GU2 7QB, United Kingdom) 



The ability of compounds .to 
recombinant) orPDE4D (human reow 
Polarisation (FP) assay (DMAF E rploreoj 
Corporation, Sumvydale, CA, USA; MoL 
The IMAP FP assay is able to measure i 
assay format. The FP assay uses the 
onto nanoparticles (tiny beads), t< t bind 
ou the hydrolysis of fluorescein-! ibi 
(Fl-cAMP) to the non-cyclic FM MP 
product to the beads (coated withlthe 




Ajassay, PDE4B or PDB4D inhibition can be 
olahsation (FP) assay: 

escence Polarisation (FP) assay 



I ca|a|ytic activity at PDE4B (human 
iantM^ determined by IMAP Fluorescence 
it, available from Molecular Devices 

devices code: R8062) in 384-well format. 
— W E ^trrity in an homogenous, non-radjoacrive 
* aU lr ^Ij^ 1 ™ 0 ^ 8641 trivalent metal cations, coated 
,iad flp Phosphate group of H-AMP that is produced 
1) cyclic adenosine mono-phosphate 
|j-cAMP does not bind. Binding of Fl-AMP 
f ob \fi s ? d toivalerrt cations) slows the rotation of 



t 1 
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the bound Fl-AMP and leads to anini 
parallel to perpendicular light. Inhibit!? 

Test compounds (small volume*] 
solution tn DMSO) are preincubated at: 
23*C) in black 384-well microtitre plat 
enzyme in lOmM TYis-HCi buffer pH 7 
albumin, and 0.05% NaN 3 for 10-30 mi 
experimentation so that reaction was 
adenosine 3\5 7 -cyclic phosphate! (from} 
Devices code: R7091) is added to give 
volume usually ca. 20-40 ul, preferably 
for 10 seconds and incubated at ambien] 
reagent (as described above, from Mofc 
code: R7207) is added (60ul of a ; l in 4 
solution) to terminate the assay. Plates: 
hour. The Fluorescence Polarisation 
measured using an Analyst*** plate re 
inhibition curves, 10 concentrations (1, 
Curves aie analysed using ActivftyBas 
Ocean Court, Surrey Research Part, G 
Results are expressed as pICso values. 

La the FP assay, all reagents are ^ 
Thermo Labsystems Oy, Ratastie 2, POj 



For a given PDE4 inhibitor, the EDE4B] 
SPA andFP assays can differ sligjitjy, 
compounds (not necessarily compound 
measured using SPA and FP assays hav| 
units, for PDE4B and PDE4D (linear : 
For PDE4D; David R-Mobbs et ai., "Co^ 
Assay with the Scintillation Proximity < 
presented at 2003 Molecular Devices ^ 
Down Hall, Harlow, Essex, United Kinj 

Biological Data obtained Jot some of 1 
one reading or as an average of ca. 2-6 
measurements only. In each of the SP^ 
measurement is not possible, andfhe \ 
a log unit, depending on the number of i 



lithe fluorescence polarisation ratio of 
.lie PDE reduces/inhibits this signal increase. 
i.g. %} 0,5 to 1 ul» preferably ca. 0.5 ul, of 
tribraic temperature (room temperature, e.g. 19- 
(suSpIien NUNC, code 262260) with PDE 
i. l(»hk MgCla, 0-1% (w/v) bovine serum 

II The enzyme level is set by 
^ iltttJughout the incubation. Fluorescein 
Jolfelnlar Devices Corporation, Molecular 
!t >u^|0nM final concentration (final a$say 

| ill). Plates are mixed on an orbital shaker 
\ for 40 mimite$. IMAP binding 
llalanbevices Corporation, Molecular Devices 



Mbn in binding buffer of the kit stock 
lived to stand at ambient temperature for 1 
\ bf parallel to perpendicular light is 
in Molecular Devices Corporation), For 
;6uM) of each compound are assayed. 

it OQD Business Solutions limited, 2 
I, Surrey GU2 7QB, United Kingdom). 

s6d using Multidrop 1 ^ (available from 
toxlifjOp, Vantaa 01620, Fmland). 

E4D) inhibition values measured using the 
ear, in a regression analysis of 100 test 
invention), the pICso inhibition values 
f^ound generally to agree within 0.5 log 
|ri coefficient 0.966 for PDE4B and 0.971 
son of the IMAP Fluorescence Polarisation 
sawor Phosphodiesterase Activity", poster 
[ & Europe User Meeting, 2nd October 2003, 



:a| Indies (PDE4B inhibitory activity, either as 
~^s) are as follows, based on curtent 
[assays, absolute accuracy of 
iven are accurate only tip to about & 0.5 of 
ijmade and averaged: 



Example number 


(±abwib.5)t 


1. 8, 24, 28 


i8.3td$.8 f 


6. 7. 26, 29 


7.15 to § 


Ms* 


* i! 

j 


1 1 
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PT^Aimopi raft 


.1 i' 
'I 1 


10, 13 


: 8.3tS.5?ffir 


48, 73, 98, 139, 210, 218, 
221, 252,261,282 


»8.7ttj0.6pli 


Examples 308 to 314 


8.0t^.45l|: 


; | 

A large majority or substantially all of ffit EaMmj 
inhibition using the radioactive SPA asily owfifc 
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substantially all of the Examples tested | 
pIC 5 o = about 6 (± about 0.5) to about 

The Examples wherein R 3 = cyclohex: 
4-yl (NHR 3 = group (h)) f 4-oxocyclobi 
types of substituted cyclohexyl or certai 

= ethyl) have a higher level of sell 
above enzyme inhibition assays, comp^ 
wherein R 3 = cyclopropyl (NHR 3 = si 
measurements only, and subject to em 

- Examples 21, 40, 90, 198 and 201 (wl 
(o) respectively, R* = ethyl) have selec^ 

about 3 to 20 or more times greater 

Example 39 wherein R 3 = cyclopropyl 

- Examples 43 and 44 (wherein NHR 3 
selectivities for PDE4B over PDE5 in 
the selectivity achieved for the equival* 

- Examples 22 and 48 (wherein NHR 3 
selectivities for PDE4B overPDES in 
than the selectivity achieved for the eq< 

- Examples 2 and 3 (wherein NHR 3 = si 
selectivities for FDE4B over PDES in 
the selectivity achieved for the equivali 

Ernesto: Some known PDEi inhil 
lesser extents (e.g. see Z. Huang et al., 
432-438, see especially pages 433-434 
preferable, but not essential, if a PDE4-: 
to cause only limited or manageable ei 
exampJe be measured by the emetogenic 
administered to ferrets; far example or 
and/or duration of vomiting, retching anc 
administration of the compound or salt 
measurement method for anti-inflammali 



fret 



LvefefiE4B inhibitory activities in the range of 
:iut 0.5). 
j 

3 = sub-formula (c)) f tetrahydro-2H-pyran- 
: 3 = sub-fonnula (o)), or certain other 
ycles, usually or often (especially with 
^ PDE4B over PDE5, as measured in the 
t^the selectivities of comparable Examples 
(b))> For example, based on current 
jajssay inaccuracies: 

tfl fFl ^ sub ~ foiniula ^ ( c )» (D* 0$ 
itiepfibr Pt)E4B over PDE5 in the range of 
le Selectivity achieved for fee equivalent 
^ = sub-formula (b)); 
kub^a inula (c) and (h) respectively) have 

;e of about 4 to 8 or more times greater than 
Ir 3 fepyclopropyl Example 42; 
* v ^-mula (h) and (c) respectively) have 

erf about 2.5 to 10 or mote times greater 
kR 3 = cyclopropyl Example 47; and 
folmula (c) and (h) respectively) have 

jejof about 2 to 5 or more times greater than 
!R 3 fe cyclopropyl Example 1. 



seel 



cause cmesis and/or nausea to greater or 
Opinion in Chemical Biology, 2001, 5: 
idled therein). Therefore, it would be 
y compound or salt of the invention were 

:ffects. Emetic side-effects can for 
Lai of the compound or salt when 
jfejasure the time to onset, extent, frequency 
pithing in ferrets after oral or parenteral 
jr Example In vivo Assay 4 hereinafter for a 
fefct, emetic side-effects and therapeutic 




B1 
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index (TQ in the ferret. See also for exa 
inhibitors of [PDE IV1 in the ferret", Ne 
Neuropharmacology, 2001, 40 ? 465-46f 
therapeutic index (TI) in rats can be coi 
feeding behaviour of rats after administ 
(see In Vivo Assay 2 below). 

Other side effects: Some known PDI 
headache and other central nervous sj 
gastrointestinal (<H) tract disturbances, 
essential if a particular PDE4 inhibitory! 
Only limited or manageable side-effects f 

In Vivo Biological Assays 

The in vitro enzymatic PDE4B inhibitic 
being the primary test of biological actij 
which are optional and which aretoot 1 
described below. 



Robichaud et aL, "Emesis induced by 
tocology* 1999* 38, 289-297, erratum 
ever, optionally, emetic side-effects and 
inie$LtJy measured by monitoring the pica 

the compound or salt of the invention 



int 



one 



>rs can cause other side effects such as 
-) mediated side effects; and/or 
:ore, it would be preferable but not 
'piind or salt of the invention were to cause 
0 c more of these side-effect categories. 



jas^&y described above should be iegaided as 
, "However, additional in vivo biological tests, 
iser fi^l measure of efficacy or side-effects, are 
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In Vivo Assay I. LPS-induced p\ 
administered PDE4 inhibitors ■ 
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neutrophilia in rdt$: effect of orally 
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